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INTRODUCTION. 


By  J.  A.  Holmes. 


ORGANIZATION. 


The  authority  for  continuing  at  St.  Louis,  Mo.,  the  investigation  of  the  fuel  values  and 
possibilities  of  the  coals  and  lignites  of  the  United  States,  inaugurated  at  the  Louisiana 
Purchase  Exposition  in  1904,  is  contained  in  the  act  of  Congress  making  appropriation  for 
the  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  ending  June  30,  1906.  This 
act  carried  an  item  of  $202,000  "for  the  analyzing  and  testing  of  the  coals,  lignites,  and 
other  fuel  substances  of  the  United  States  in  order  to  determine  their  fuel  values,  and  so 
forth,  under  the  supervision  of  the  Director  of  the  United  States  Geological  Survey." 

This  appropriation  became  available  within  a  few  days  subsequent  to  the  passage  of  the 
bill  (March  3,  1905)  and  the  investigations  were  resumed  May  1,  following.  The  appropri- 
ation covers  the  period  from  May  1,  1905,  to  July  1,  1906,  but  the  present  preliminary 
report  covers  the  period  from  May  1  to  December  31,  1905.  During  this  period  the  work 
has  been  carefully  conducted  and  the  methods  of  procedure  improved,  as  compared  with 
those  used  during  the  Exposition  period,  but  the  scope  of  the  work  has,  as  heretofore,  been 
largely  limited  to  a  series  of  comparative  tests,  made  as  nearly  as  possible  under  similar 
conditions,  of  the  samples  of  bituminous  coal  and  lignite  collected  from  the  different  coal 
fields  of  the  United  States. 

LOCATION   AND   BUILDINGS. 

The  plant  in  which  these  investigations  are  carried  on  has  remained  at  its  original  loca- 
tion in  Forest  Park,  in  the  city  of  St.  Louis,  Mo.,  the  grounds  formerly  occupied  by  the 
Exposition. 

The  preliminary  installation  of  the  plant  included  a  chemical  laboratory,  a  boiler  and 
engine  house,  a  storage  and  washery  building,  two  buildings  for  briquetting  purposes,  a 
drying  plant,  and  three  full-size  beehive  coke  ovens,  all  of  which,  with  the  exception  of 
the  building  containing  the  chemical  laboratory,  were,  as  previously  reported,  furnished  at 
the  expense  of  the  United  States  Government.  The  chemical  laboratory,  during  the  Expo- 
sition period,  was  installed  in  a  building  occupied  during  the  Exposition  as  a  metal  pavilion, 
but  now  utilized  for  cement-testing  investigations.  To  the  group  of  fuel-testing  buildings 
have  been  added  two  others  left  from  the  Exposition — one  a  foundry  building,  100  by  125 
feet,  for  coking  investigations,  into  which  the  chemical  laboratory  has  been  transferred; 
the  other  a  building  now  used  for  offices  which  was  formerly  the  State  building  of  South 
Dakota.  The  foundry  building  was  supplied  by  the  Exposition  company  without  charge; 
the  office  building,  a  12-room  house  about  150  yards  from  the  boiler  plant,  was  leased  from 
private  parties,  and  a  small  monthly  rental  is  paid. 

The  facilities  at  the  plant  for  the  storage  of  coal  received  for  testing  purposes  have  been 
largely  increased.  In  the  original  washery  building  there  were  four  35-ton  and  two  17-ton 
bins.  To  these  have  been  added  five  35-ton  bins  on  the  northwest  side  of  the  washery 
building,  immediately  over  the  railway  track;  four  25-ton  bins  on  the  northwest  side  of 
the  boiler  room,  and  three  50-ton  auxiliary  bins  on  the  ground  adjacent  to  the  coke  ovens. 
Two  5-ton  bins  have  been  added  on  the  gas-producer  platform.  These  have  brought  the 
storage  capacity  from  175  tons  in  1904  up  to  610  tons  in  1905. 
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EQUIPMENT. 

The  major  part  of  the  equipment  of  the  plant  during  the  current  year  has  remained 
much  as  it  was  during  1904,  though  a  number  of  additions  have  been  made.  In  the  list 
given  below,  the  equipment  mentioned  in  the  reports  for  1904  a  is  included  for  the  conven- 
ience of  those  who  may  not  have  access  to  those  reports;  the  articles  which  have  been 
subsequently  added  are  marked  with  an  *.  The  new  equipment  is  described  more  fully 
in  the  accompanying  papers  relative  to  the  work  of  each  division.  The  following  list  con- 
tains the  more  important  items  for  all  the  divisions: 

Two  Heine  water-tube  boilers,  210  horsepower  each,  contributed  by  the  Heine  Safety 
Boiler  Company,  of  New  York  and  St.  Louis. 

One  Allis  Corliss  engine,  contributed  by  the  Allis-Chalmers  Company,  of  New  York  and 
Chicago.  The  Corliss  engine  was  belt-connected  to  a  Bullock  electric  generator  contrib- 
uted by  the  Bullock  Electric  Manufacturing  Company,  of  Cincinnati,  Ohio. 

One  Frost  fire-tube  boiler  of  100  horsepower  and  a  50-horsepowe:-  slide-valve  engine, 
both  contributed  by  the  Frost  Engine  Company,  of  Galesburg,  111. 

Two  Taylor  gas  producers  (one  7-foot  producer  and  one  8-foot  producer  with  inside 
diameter  reduced  to  7  feet  by  fire  brick),  with  complete  outfit  for  scrubbing  and  purifying 
gas,  supplied  by  R.  D.  Wood  &  Co.,  of  Philadelphia.  These  producers  are  installed  to 
operate  alternately  with  one  tar  extractor  and  one  engine. 

One  Westinghouse  gas  engine  of  235  brake  horsepower,  supplied  by  the  Westinghouse 
Machine  Company,  of  Pittsburg,  and  operated  by  the  gas  made  in  the  Taylor  producers. 

One  Westinghouse  electric  generator,  belt-connected  to  the  gas  engine,  supplied  by  the 
Westinghouse  Electric  and  Manufacturing  Company,  of  Pittsburg. 

Seven  motors  of  different  horsepower,  required  for  the  operation  of  the  different  portions 
of  the  plant,  supplied  by  the  Westinghouse  Electric  and  Manufacturing  Company. 

One  Bartlett  direct-heat  rotating  drier  for  driving  out  the  moisture  from  washed  coals 
and  lignites  whose  moisture  contents  were  too  high  to  permit  successful  briquetting,  con- 
tributed by  the  C.  O.  Bartlett  &  Snow  Company,  of  Cleveland,  Ohio. 

One  briquetting  plant  supplied  by  William  Johnson  &  Sons,  of  Leeds,  England. 

A  washing  plant  equipped  with  two  Luhrig  jigs,*  constructed  at  the  plant,  and  a  modi- 
fied Stewart  jig,  supplied  by  the  Link  Belt  Machinery  Company,  of  Chicago. 

A  battery  of  three  full-size  beehive  coke  ovens,  constructed  of  red  brick  and  lined  with 
fire  brick,  contributed  by  the  Laclede  Fire  Brick  Manufacturing  Company,  of  St.  Louis. 

One  7-ton  larry  *  for  use  in  charging  the  coke  oven,  contributed  by  the  Frick  Coke 
Company,  of  Pittsburg. 

One  Climax  gasoline  gas  machine,*  about  1,000  candlepower,  supplied  by  the  Federal 
Gas  Company,  of  St.  Louis,  for  use  in  the  chemical  laboratory  (this  being  rendered  neces- 
sary by  the  cutting  off  of  the  city  gas  supply  from  these  grounds  after  the  Exposition 
closed). 

One  McClave  rocking  grate.* 

One  forced-draft  outfit,*  consisting  of  a  blower  and  a  direct-connected  steam  engine, 
supplied  by  the  B.  F.  Sturtevant  Company. 

The  foregoing  list  includes  all  that  might  properly  be  considered  testing  machinery,  but 
the  following  additional  incidental  equipment  and  material  were  contributed  by  the  firms 
mentioned: 

One  Williams  crusher,  by  the  Williams  patent  Crusher  and  Pulverizer  Company,  of  St. 
Louis. 

A  complete  outfit  of  belt-conveying  apparatus,  contributed  and  installed  by  the  Robins 
Conveying  Belt  Company,  of  New  York. 

A  30-inch  Jeffrey  conveying  belt  *  for  delivery  of  coal  to  the  gas  producer  direct  from 
the  car  or  from  the  ground  bins. 

Scales,  by  Fairbanks,  Morse  &  Co.,  of  New  York  and  Chicago. 


a  Bull.  U.  S.  Geol.  Survey  No.  261,  1905,  p.  12;  Prof.  Paper  U.  S.  Geol.  Survey  No.  48,  1906,  p.  25. 
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Smoke-preventing  device,  automatic  steam  jet,  by  H.  H.  Hughes,  of  St.  Louis. 

Thermometers  and  pressure  gages,  by  the  Hohmann  &  Maurer  Manufacturing  Company, 
of  Rochester,  N.  Y. 

One  Crosby  recording  steam  gage.* 

Draft  gages,  by  the  Appliance  Manufacturing  Company,  of  Chicago. 

One  Bristol  recording  draft  gage.* 

Feed-water  heater  and  pump,  by  the  Stillwell-Bierce  Smith-Vaile  Company,  of  Cincinnati. 

Le  Chatelier  pyrometers,  by  Charles  Engelhard,  of  New  York. 

One  Wann  optical  pyrometer. 

Engine  indicators  and  attachments,  by  the  Ashcroft  Manufacturing  Company,  of  New 
York,  and  the  Crosby  Steam  Gage  and  Valve  Company,  of  Chicago. 

Metallic  piston  packing,  by  the  Steel  Mill  Packing  Company,  of  Detroit. 

Burroughs  adding  machine,  by  the  American  Arithmometer  Company,  of  St.  Louis. 

Oil  filter,  by  the  Famous  Filter  Company,  of  St.  Louis. 

Gas  meters,  by  the  Pittsburg  Meter  Company,  of  Pittsburg. 

Dumping  car  and  bucket  conveyors,  by  the  Austin  Manufacturing  Company,  of  Chicago. 

Centrifugal  pump,  by  Henion  &  Hubbell,  of  Chicago. 

Calculating  machine,  by  the  KeufTel  &  Esser  Company,  of  New  York. 

Power  crusher  and  automatic  sampler  for  preparing  samples  for  the  chemical  laboratory, 
by  the  F.  W.  Braun  Company,  of  Los  Angeles,  Cal. 

The  plans  for  the  buildings  and  their  arrangement  were  prepared  by  the  Roberts  & 
Shaefer  Company,  engineers,  of  Chicago. 

The  boiler  room  was  thoroughly  equipped  with  standardized  apparatus  for  weighing 
coal  and  water,  for  determining  the  force  of  the  draft,  for  ascertaining  the  temperatures 
in  the  different  parts  of  the  furnace,  and  for  analyzing  the  flue  gases.  The  gas  producer 
and  gas  engines  were  also  provided  with  apparatus  for  ascertaining  temperatures,  for  col- 
lecting samples  of  the  gas  as  produced,  and  for  determining  the  horsepower  developed  in 
the  gas  engine.  The  electrical  horsepower  developed  by  both  the  steam  engine  and  the 
gas  engine  was  ascertained  by  twenty-minute  readings  of  voltmeters  and  ammeters,  and 
the  electrical  horsepower  developed  per  pound  of  fuel  consumed  by  the  two  different 
methods  was  thus  accurately  determined  and  recorded. 

The  chemical  laboratory  was  equipped  with  every  aecessary  apparatus  and  chemical 
material  for  making  proximate  and  ultimate  analyses  and  for  determining  the  calorific 
value  of  the  coal.  This  value  was  obtained  by  a  Mahler  bomb  calorimeter,  the  observa- 
tions being  made  in  a  room  especially  set  aside  for  this  purpose.  To  this  equipment  was 
added  during  1905  one  Abbe  ball  mill  for  pulverizing;  a  48-inch  square  steel-top  table  for 
quartering  samples;  one  large  drying  oven  for  air-drying  samples,  and  two  moisture  ovens 
for  determining  moisture  at  105°  C.  (these  ovens  especially  designed  by  Prof.  N.  W.  Lord); 
an  additional  bomb  and  two  Galaz  thermometers  for  the  Mahler  bomb  calorimeter  equip- 
ment, and  for  general  use  in  the  laboratory  two  Troemner  balances,  one  torsion  balance, 
and  a  Climax  gas  machine  (referred  to  above). 

The  railroad  companies  entering  St.  Louis  or  having  coal  resources  along  their  lines 
have  cooperated  most  heartily  with  the  officers  in  charge  of  this  work. 

PERSONNEL. 

Many  of  the  experts  who  were  in  charge  of  the  investigations  during  1904  have  been 
continued  in  charge  of  the  tests  now  being  conducted.  A  number  of  additional  assistants 
however,  have  been  necessary  in  order  that  more  rapid  and  efficient  progress  might  be 
made  with  the  work.  In  addition  to  the  skill  and  services  of  the  experts  regularly  em- 
ployed, the  operations  of  the  plant  have  been  aided  by  the  hearty  cooperation  and  ready 
and  helpful  advice  of  leading  engineers  resident  in  many  parts  of  the  country.  A  general 
committee,  appointed  by  the  Director  of  the  Geological  Survey,  on  the  investigation  of  coal 
and  other  fuels  is  composed  of  Messrs.  C.  W.  Hayes,  J.  A.  Holmes,  E.  W.  Parker,  and  M.  R. 
Campbell. 


8  OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 

The  names  of  the  experts  and  assistants  employed  in  connection  with  the  several  divi- 
sions of  the  testing  work  are  presented  in  subjoined  reports  covering  these  tests.  The  fol- 
lowing is  a  list  of  those  in  charge  of  the  several  divisions  and  the  assistants  having  special 
assignments: 

J.  A.  Holmes,  fuel  expert  in  charge. 

N.  W.  Lord  (University  of  Ohio,  Columbus),  in  charge  of  chemical  work. 

L.  P.  Breckenridge  (University  of  Illinois,  Urbana),  engineer  in  charge  of  steaming  tests. 

R.  H.  Fernald  (Washington  University,  St.  Louis),  engineer  in  charge  of  producer-gas 
tests. 

C.  T.  Malcomson,  mechanical  engineer,  in  charge  of  general  work  at  the  plant. 

A.  W.  Belden,  in  charge  of  coking  tests. 

W.  T.  Ray,  assistant  engineer,  in  charge  of  steaming  tests. 

John  D.  Wick,  in  charge  of  washing  tests. 

John  A.  Laird,  assistant  engineer,  operating  gas  producers. 

J.  P.  Quam,  engineer,  in  charge  of  gas  engine. 

E.  E.  Somermeier,  chemist,  in  charge  of  laboratory. 

F.  M.  Stanton,  head  chemist. 
Joseph  Underwood,  electrician. 

The  collection  of  the  samples  of  coal  has  been  under  the  supervision  of  Mr.  E.  W.  Parker, 
of  the  Geological  Survey.  The  work  of  collecting  the  samples  has  been  done  mainly  and 
most  efficiently  by  Messrs.  J.  S.  Burrows,  chief  inspector;  and  J.  W.  Groves  and  W.  J. 
Von  Borries,  inspectors.  The  methods  followed  in  the  collection  and  shipment  of  these 
samples  are  fully  described  elsewhere  (pp.  17-18). 

NATURE    AM)    i:;;sULTS   OF  THE   INVESTIGATIONS. 

The  principal  branches  of  the  wTork  carried  on  include  (1)  taking  samples  of  coal  of  vari^ 
ous  mines  by  inspectors  employed  by  the  Geological  Survey  for  this  purpose;  (2)  making 
proximate  and  ultimate  chemical  analyses  of  these  samples;  (3)  washing  tests,  to  deter- 
mine the  possibility  of  improving  the  quality  of  the  coal  shipped  by  carloads  from  mines 
inspected;  (4)  coking  tests,  to  determine  the  possibility  of  making  coke  or  of  improving 
the  coking  practice  with  a  view  to  betterment  in  the  quality  of  the  coke  made  from  these 
coals;  (5)  gas-producer  tests,  to  determine  the  efficiency  with  which  each  coal  can  be  used 
in  this  manner  for  power  production;  (6)  steaming  tests,  to  determine  the  fuel  value  of 
such  coal  in  the  ordinary  steam  boilers;  (7)  and  briquetting  tests,  to  determine  the  extent 
to  which  the  fines  or  slack  coals  can  bo  economically  made  into  briquettes. 

The  results  of  these  investigations  will  be  discussed  more  at  length  in  the  later  and  more 
complete  report.  For  the  purposes  of  this  preliminary  report  the  following  brief  state- 
ment will  suffice: 

The  carefully  made  analyses  of  these  representative  coals  and  lignites  are  giving  to  the 
engineers  of  the  country  data  of  great  value,  not  only  because  this  work  is  done  with  care, 
but  also  because  the  complete  history  of  every  such  sample  is  indicated  and  the  record  is 
authentic  and  reliable.  Up  to  December  31,  1905,  more  than  1,600  such  chemical  analy- 
ses have  been  made,  involving  more  than  7,000  chemical  determinations. 

The  following  tests  have  also  been  made : 

In  the  gas  producer  and  gas  engine,  85  tests,  each  extending  over  two  or  three  days,  of 
coals,  lignites,  and  peats  from  18  States. 

In  the  steam  boilers,  283  tests,  each  of  from  nine  to  eleven  hours'  duration,  of  170  different 
coals  from  18  States. 

In  the  coke  ovens,  110  tests,  each  of  forty-eight  to  seventy-two  hours'  duration,  of  95 
coals  from  16  States.  Of  these  coals  a  large  portion  have  heretofore  been  considered  as 
noncoking  coals. 

In  the  washery  plant  it  has  been  shown  how  the  quality  of  43  coals  from  13  States  and 
several  samples  of  coke  breeze  could  be  improved  by  washing,  at  a  nominal  cost  of  from 
3  to  10  cents  per  ton. 
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In  the  briquetting  plant  a  number  of  new  possible  binding  materials  for  coke  briquettes 
have  been  investigated,  and  a  few  of  these  have  proved  sufficiently  satisfactory  to  warrant 
further  investigation  as  to  their  more  extended  use,  at  a  probable  cost  considerably  less 
than  that  of  coal-tar  pitch,  which  is  ordinarily  used  for  briquetting  operations.  A  num- 
ber of  lignites,  representing  both  the  extreme  Northwest  and  Southwest,  have  been  bri- 
quetted  under  high  pressure  without  the  use  of  binding  materials,  and  it  has  been  shown 
that  the  cost  of.  briquetting  such  materials  should  not  exceed  50  cents  per  ton.  Further- 
more, it  has  been  shown  that  in  the  use  of  certain  briquetted  coals  for  railroad  and  domestic 
purposes  the  increase  in  the  efficiency  of  the  coals  used  in  the  briquetted  form  is  more  than 
sufficient  to  cover  the  cost  of  the  briquetting  operations. 

The  producer-gas  investigations  have  shown  the  suitability  of  bituminous  coals,  lignites, 
and  peats  for  power  purposes  in  the  gas  producer  and  the  gas  engine.  While  there  remain 
difficulties  in  the  way  of  the  general  introduction  of  "this  new  source  of  power,  yet  the  results 
of  these  investigations  have  already  contributed  in  an  important  degree  toward  the  over- 
coming of  these  difficulties  and  are  serving  as  a  basis  of  plans  for  new  power  developments 
in  many  parts  of  the  country.  Already  14  or  more  different  companies  are  reported  to  be 
making  producers  for  power  purposes  and  others  are  endeavoring  to  perfect  new  designs. 
It  may  be  added  that  at  two  of  our  great  steel  plants  blast-furnace  gas  engines  have  been 
introduced  for  power  purposes,. and  a  dozen  companies  are  now  either  manufacturing  or 
working  on  plans  for  the  manufacture  of  gas  engines. 

The  advances  made  in  simplifying  and  handling  the  gas-producer  equipment  at  the  St. 
Louis  plant  have  so  increased  its  efficiency  that  the  average  bituminous  coals  recently 
tested  have  yielded  in  it  2.6  times  the  amount  of  power  they  have  given  under  steam  boilers 
of  equivalent  capacity  (210  horsepower),  and  in  several  cases  this  difference  in  favor  of  the 
gas  power  has  been  considerably  greater — as  high  as  three  to  one. 

The  development  of  the  steam  boiler  and  engine  has  required  more  than  two  hundred 
years,  for  the  reason  that  along  i:s  path  there  was  but  little  record  of  accurate  data  to 
serve  as  a  basis  of  invention.  It  is  confidently  hoped  that  the  information  now  being 
secured  and  assembled  by  the  Survey  will  be  the  means  of  stimulating  more  rapid  improve- 
ments and  higher  efficiencies  in  the  use  of  fuels  along  several  lines,  and  particularly  of  dem- 
onstrating the  great  practical  possibilities  of  power  developed  with  the  gas  producer  and 
engine. 

In  connection  with  the  large  beds  of  lignite  found  in  many  of  the  Western  States,  the 
present  investigations  have  been  and  will  continue  to  be  of  much  value  in  showing  how 
these  lignites  may  be  used  to  advantage  for  power  purposes,  either  in  their  natural  condi- 
tion, in  gas  producers  and  gas  engines,  or  briquetted  and  then  used  under  ordinary  boilers, 
in  gas  producers,  or  in  ordinary  domestic  stoves  and  furnaces. 

These  investigations,  in  addition  to  demonstrating  how  many  of  the  so-called  noncoking 
coals  of  the  United  States  may  be  coked  by  exercising  increased  care  either  in  the  con- 
struction or  -in  the  operation  of  the  ovens,  have  also  shown  how  the  quality  of  certain  of 
these  cokes  may  be  improved  by  adding  pitch  or  other  hydrocarbons  to  the  coal  before 
being  charged  into  the  oven. 

A  not  unimportant  result  of  this  work  is  educational,  through  (1)  the  awakening  of  the 
coal  producers  of  the  country  to  a  more  careful  study  of  their  coals  and  of  possible  methods 
of  improvement  in  quality  by  washing,  etc.,  and  (2)  the  recognition  by  manufacturers  and 
other  coal  consumers  of  the  need  of  using  their  fuels  more  efficiently,  and  of  purchasing 
them  on  a  basis  which  indicates  their  true  heating  value,  rather  than  on  some  general  and 
indefinite  trade  name  or  classification,  or  at  the  "lowest  price." 

During  the  remainder  of  the  present  fiscal  year  (to  June  30,  1906)  the  work  of  the  fuel- 
testing  plant  will  be  largely  confined  to  comparative  tests  of  the  fuel  efficiencies  of  coals 
and  lignites  collected  from  different  coal  fields.  But  if  provision  is  made  for  continuing 
the  investigations  beyond  this  period,  there  are  a  number  of  important  fuel  problems  that 
await  investigation  and  that  should  be  investigated  by  the  Government,  not  only  because 
of  their  importance  but  because  of  the  further  fact  that  the  solution  of  these  problems  has 
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to  do  with  the  supplies  of  power,  heat,  and  light  and  with  metallurgical  industries  in  every 
part  of  the  country. 

Some  of  the  more  important  of  these  fuel  problems  are  outlined  in  the  following 
paragraphs : 

SOME    PROBLEMS    NEEDING    INVESTIGATION  IN  THE   UTILIZATION   OF 

AMERICAN    FUELS.  « 

FUELS    FOR    GENERAL    AND    METALLURGICAL    PURPOSES. 

(1)  The  investigation  of  coal  dust  and  coal  gas  in  relation  to  fires  and  explosives  in  coal 
mines  and  elsewhere. 

(2)  An  investigation  of  the  nature  and  extent  of  the  deterioration  or  other  changes  of 
different  coals  when  mined  and  stored  under  different  conditions,  as  affecting  (a)  their 
efficiencies  when  used  in  boilers  or  gas  producers  or  when  used  for  domestic  purposes; 
(6)  their  value  for  coking;  (c)  their  liability  to  spontaneous  combustion. 

(3)  The  development  of  quicker  and  cheaper  methods  of  testing  coals,  lignites,  and  other 
fuels,  based  on  a  knowledge  of  their  chemical  and  physical  characteristics. 

(4)  The  establishment  of  an  equitable  basis  for  the  sale  and  purchase  of  coal  and  other 
fuels,  embodying  a  statement  of  their  heat  units  and  chemical  and  physical  properties. 

(5)  The  determination  of  the  chemical  and  physical  properties  and  fuel  values  of  coals, 
lignites,  and  peats  from  such  fields  as  have  not  yet  been  fully  examined,  or  from  new  depos- 
its that  are  being  or  may  be  opened  up;  also  of  the  comparative  values  for  fuel  and  power 
purposes  of  different  coals,  lignites,  peats,  and  other  substances. 

(6)  The  development  of  briquet  ting  and  other  methods  for  utilizing  most  efficiently 
slack  or  fine  coals. 

(7)  The  development  of  washing  and  other  methods  of  improving  the  quality  of  low- 
grade  coals  for  different  uses. 

(8)  An  investigation  of  the  advantages  of  sizing  coals  for  different  uses,  under  different 
conditions,  as  compared  with  the  use  of  run-of-mine  coal. 

(9)  Investigations  of  coals  in  their  relation  to  metallurgical  work;  of  conditions  under 
which  the  so-called  noncoking  coals  can  be  made  into  coke  by  mixing  different  coals,  by 
mixing  other  materials  with  the  coals,  or  by  other  methods;  of  the  relative  value  of  cokes 
made  in  different  ovens  and  under  different  conditions;  of  the  most  economical  methods 
of  making  and  using  gases  for  metallurgical  purposes. 

(10)  An  investigation  of  the  extent  to  which  valuable  by-products  can  be  manufactured 
from  the  different  American  coals. 

FUELS    FOR    BOILER    PURPOSES. 

A  study  of  conditions  under  which  different  coals  may  be  most  economically  burned 
under  steam  boiiers,  including  the  laws  of  combustion  and  smoke  prevention: 

(1)  By  variation  of  furnace  conditions,  as  to  grates,  baffling,  draft,  rate  of  combustion, 
temperature,  etc. 

(2)  By  variations  in  character  of  the  coal,  as  to  sizes,  etc.,  rate  and  regularity  of  firing, 
condition  of  the  coal,  etc. 

(3)  The  effect  of  distribution  and  composition  of  ash  in  different  coals,  as  to  their  eco- 
nomical burning. 

(4)  Reduction  in  the  ash  by  washing  the  coal  and  other  methods  of  lessening  or  avoid- 
ing the  slagging  of  the  ash  on  grate  bars. 

FUELS  USED  IN  GAS  PRODUCERS. 

(1)  The  conditions  under  which  different  bituminous  coals,  lignites,  and  peats  may  be 
most  efficiently  used  in  gas  producers. 


a  Reproduced  largely  from  Senate  Doc.  214,  59th  Congress,  1st  sess.,  1906. 
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(2)  The  separation  of  the  tar  and  other  by-products  from  the  gases  made  in  the  pro- 
ducer and  the  commercial  recovery  of  these  by-products,  or  the  fixing  of  the  tar  and  other 
hydrocarbons  as  available  gases  for  power  purposes. 

(3)  The  use  of  slack  coals  in  the  gas  producer  and  the  value  of  the  sizing  of  lump  coals 
for  producer  purposes. 

(4)  Utilization  of  blast-furnace  gases  and  gases  from  coke  ovens  for  power  purposes. 

DETAILED   REPORTS  OF  TESTS. 

Reports  in  detail  of  the  results  of  the  various  tests  described  are  printed  on  pages  53-233. 
It  will  be  noted  that  the  form  and  order  in  which  the  various  test  tables  are  arranged  dif- 
fer from  those  used  in  the  reports  on  the  fuel  tests  made  during  1904.  «  In  the  present 
report  the  test  records  are  grouped  together  under  the  respective  coal  samples  and  the 
samples  are  presented  by  States  in  alphabetical  order.  That  this  method  of  publication 
is  an  improvement  will  be  apparent. 

ANALYSES  OF  ALASKA  COAL. 

By  way  of  cooperation  with  the  Alaska  division  of  the  United  States  Geological  Survey 

the  laboratory  of  the  fuel-testing  plant  at  St.  Louis  analyzed  34  coals,  samples  of  which 

were  collected  in  the  Bering  and  Matanuska  River  coal  fields  by  Mr.  G.  C.  Martin,  one  of 

the  assistant  geologists  of  the  Survey.     These  analyses  are  to  be  found  on  pages  230-231 

of  this  report. 

INVESTIGATION  OF  PEAT. 

Arrangements  are  being  made  for  an  examination  of  the  nature  and  fuel  value  of  peat 
from  a  number  of  localises  in  the  different  States.  Prior  to  the  writing  of  this  report  peat 
from  but  one  locality  (Massachusetts)  has  been  tested  through  the  producer  and  gas  engine. 
The  results  of  this  test  are  given  on  page  134.  The  peat  was  collected,  cut  into  small  frag- 
ments, pressed  into  crude  bricks  approximately  3  by  6  by  \\  inches  in  size,  and  the  mois- 
ture reduced,  by  air  drying,  from  85  to  45  or  50  per  cent.  In  this  form  the  peat  was  fed 
into  the  producer  at  the  rate  of  600  to  750  pounds  per  hour.  The  results  of  the  test  were 
eminently  satisfactory.  The  peat  burned  freely,  evenly,  and  completely.  The  gas  had  a 
fuel  efficiency  of  166  British  thermal  units  per  cubic  foot  of  gas,  as  compared  with  142  to 
159  British  thermal  units  per  cubic  foot  of  gas  made  from  bituminous  coal.  The  engine 
was  run  continuously  during  this  test  under  full  load.  This  same  peat,  cut  into  small 
fragments,  but  in  a  loose  and  wet  condition  (containing  80  to  85  per  cent  of  moisture), 
did  not  burn  satisfactorily  in  the  producer,  and  attempts  to  dry  this  loose  peat  in  the  Bart- 
lett  direct-heat  rotating  dryer  were  unsatisfactory,  owing  in  part,  probably,  to  lack  of 
time  for  readjusting  the  equipment  to  suit  the  unusual  conditions  imposed  on  it  in  hand- 
ling the  peat. 

Shipments  of  peat  from  a  number  of  other  localities  will  be  tested  during  1906  and  efforts 
will  be  made  to  develop  better  facilities  for  handling  the  unbriquetted  material. 

LITERATURE   RELATING   TO   PEAT  AND   ITS   UTILIZATION. 

The  following  list  will  be  found  to  include  a  number  of  articles  of  interest  on  the  charac- 
ter and  extent  of  peat  deposits  and  the  methods  through  which  they  are  utilized  in  different 
countries.  In  a  subsequent  and  more  elaborate  report  on  this  subject  the  list  of  articles 
will  doubtless  be  enlarged  and  descriptive  notes  will  be  added. 

1810. 
Cook,  G.  H.,  Geology  of  New  Jersey,  p.  481. 

1835. 
Hitchcock,  C.  H.,  Reports  on  geology  of  Massachusetts. 

a  Bull.  U.  S.  Geol.  Survey  No.  261,  1905;  Prof.  Paper  U.  S.  Geol.  Survey  No.  48,  1906. 


OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 

1841. 

Hitchcock,  C.  H.,  Reports  on  geology  of  Massachusetts. 

1842. 
Dana,  S.  L.,  Muck  manual.  Lowell. 

1851. 

Brande,  W.  T.,  On  peat  and  its  products:  Hoy.  Inst.  Proc,  pp.  109-111;  also  Am.  Jour.  Sci.,  2d  ser., 

vol.  11,  p.  440. 

1853. 

Michigan  Agric.  Rept.,  Peat  in  Wayne  County,  p.  302. 

1855.       • 
Michigan  Agric.  Rept.,  Peat  in  Wayne  County,  p.  367. 

1856. 
Hitchcock,  C.  H.,  Reports  on  geology  of  Massachusetts. 

1859. 

Vogel,  A.,  Der  Torf,  seine  Natur  und  Bedeutung,  Braunschweig. 

1861. 
Geology  of  Vermont,  vol.  1,  p.  174. 

1862. 

Senft,  F.,  Humus,  Marshcn,  Torf,  und  Limonit-Bildungen,  Leipzig. 

1866. 
Illinois  Geol.  Survey,  vol.  1. 

Johnson,  S.  W.,  Peat  and  its  Uses,  New  York. 

1867. 
Leavitt,  T.  H.,  Facts  about  Peat,  Boston. 

1868. 
Illinois  Geol.  Survey,  vol.  3. 

1870. 
Illinois  Geol.  Survey,  vol.  4. 
White,  C.  A.,  Geology  of  Iowa,  vol.  2,  pp.  275-288. 

1872. 

Lesquereux,  L.,  Origin  of  coal:  Hayden's  Survey. 

1873. 
Geology  of  Ohio,  vol.  1,  pp.  221,  509,  571. 
Illinois  Geol.  Survey,  vol.  5. 
Minnesota  Geol.  and  Nat.  Hist.  Survey,  Second  Ann.  Rept. 

1874. 

Trans.  Wisconsin  State  Agric.  Soc.  1874-75,  pp.  75-92. 
Geology  of  Ohio,  vol.  2,  p.  222. 

1875. 

Gowenlock,  N.,  Peat  and  its  uses:  Cultivator  and  Country  Gentleman,  p.  275. 

1877. 
Geology  of  Wisconsin,  vol.  2,  pp.  240-246. 

1878. 
Geology  of  Ohio,  vol.  3,  pp.  454,  499. 
Hitchcock,  C.  H.,  Reports  on  geology  of  New  Hampshire,  vol.  3. 

1881. 
Skogshushallning  och  Torfindustrie:  Jern.  Kontorets  Annaler,  vol.  36,  p.  1. 

1884. 
Hunt,  T.  S.,  On  peat  and  its  uses:  Canadian  Nat.,  new  ser.,  vol.  1,  pp.  426-441. 

1885. 
Lesquereux,  L.,  Origin  of  coal:  Ann.  Rept.  Pennsylvania  Geol.  Survey,  p.  109. 

1887. 
Roth,  J.,  Alg.  Chem.  and  Phys.  Geol.,  vol.  2,  p.  639. 

1889. 
Hirschbold, ,  Ueber  Torfindustrie:  Bayerisches  Industrie  und  Gewerbeblatt,  vol.  21,  p.  59. 
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Shaler,  N.  S.,  Fresh-water  morasses  of  the  United  States:  Tenth  Ann.  Kept.  U.  S.  Geol.  Survey,  pp. 
255-339. 

1891.    • 

Ekelund, ,  Comprimirte  Torfkohle:  Oesterreichische  Zeitschrift  fiir  Berg-  und  Hiittenwesen,  vol.  39, 

p.  490. 
Peat,  its  use  and  value  lor  fuel:  First  Rept.  Ontario  Bureau  of  Mines,  p.  175. 
Shaler,  N.  S.,  On  peat  and  swamp  soils:  Twelfth  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  1,  p.  311. 
Soetje,  ,  Neues  Verfahren  der  Fabrication  von  Torfkohlen  und  Torfbriquctts:  Deutsche  land- 

wirthschaftliche  Presse,  vol.  18,  p.  27. 
Zur  Bildung  der  Torflager:  Berg-  und  hiittenmannische  Zeitung,  vol.  50,  p.  271. 

1892. 

Ells,  R.  W.,  Peat  industry  of  Canada:  Rept.  Ontario  Bureau  of  Mines,  No.  2,  p.  195. 

Pribyl, ,  Die  Verwerthung  von  Torf:  Eisen-Zeitung,  vol.  13,  p.  899. 

Rothbarth, .  Gewinnung  und  Verwerthung  der  Torfstreu:  Deutsche  landwirthschaftliche  Presse, 

vol.  19,  p.  999. 
Verarbeitung  des  Torfes  zu  technisch-industriellen  Zwecken:  Uhland's  Industrielle  Rundschau,  vol.6, 

p.  121. 
Vogel,  ■ ,  Die  entseuchende  Wirkung  des  Torfmulls:  Mittheilungen  des  Vereins  zur  Forderung  der 

Moorcultur  im  Deutschen  Reiche,  vol.  10,  p.  301. 

1893. 
Peat,  as  fuel:  Am.  Gaslight  Jour.,  vol.  59,  p.  153. 
Peat  and  its  products:  Jour.  Roy.  Agric.  Soc.  for  December,  pp.  777-778. 

Petrin, ,  Torfmull  und  seine  Verwendung:  Mittheilungen  fiber  gegenstande  des  Artillerie-Genie- 

wesens,  vol.  28,  pp.  938-945. 

1894. 

Beitrage  zur  Torf  verwerthung:  Neueste  Erflndungen  und  Erfahrungen  von  Roller,  vol.  21,  p.  123. 
Dvorkovitz,  P.,  The  distillation  of  peat:  Jour.  Soc.  Chem.  Ind.,  vol.  13,  p.  590. 
Mineral  Industry,  vol.  2,  p.  489. 

fjber  Verwendung  von  Torf  im  Bauwesen:  Zeitschrift  des  Architekten-  und  Ingenieur-Vereins  zu  Han- 
nover, vol.  40,  p.  225. 

1895. 

Shaler,  N.  S.,  Origin,  distribution,  and  commercial  value  of  peat  deposits:  Sixteenth  Ann.  Rept.  U.  S. 
Geol.  Survey,  pt.  4,  pp.  305-314. 

1896. 

Exploitation  et  les  emplois  de  la  tourbe:  La  Vie  Scientifique,  Revue,  vol.  1,  p.  321. 

Moss  litter  and  the  special  advantages  of  sphagnum:  Ontario  Bureau  of  Mines,  pp.  185-192. 

Rosendahl,  ,  Hersteilung  eines  steinkohlenartigen  Brennmaterials  aus  Torf:  Chemiker  Zeitung, 

Chemisches  Repertorium,  vol.  20,  1896,  p.  320;  Wieck's  illustrirte  deutsche  Gewerbezeitung,  vol.  61, 

p.  349. 

1897. 

Holz, ,  Torfverkohiung:  Zeitschrift  fiir  angewandte  Chemie,  pp.  772-776. 

Quaet-Faslem,. ,  Hersteilung  von  Coks  und  Briketts  aus  Torf:  Mittheilungen  des  Vereins  zur 

Forderung  der  Moorcultur  im  Deutschen  Reiche,  vol.  15,  pp.  83-100. 
Von  Feilitzen  und  Tollens,  Gahrungsversuche  mit  Torf:  Berichte  der  deutschen  chemischen  Gesell- 

schaft,  vol.  30,  pp.  25,  77,  81. 

1898. 

Application  of  North  German  peat  in  electric  power  stations:  Gliickauf,  April  16. 
Distillation  of  peat  in  a  closed  retort:  Revue  Technique,  April  10. 
Compressed  peat  as  a  fuel:  Canadian  Electric  News,  September. 

Glasenapp, ,  Verwertung  der  Riga'schen  Torflager:  Riga'sche  Industrie-Zeitung,  vol.  24,  p.  109. 

Jablonsky,  ,  Compostbereitung  mittelst  Torfmull:  Mittheilungen  des  Vereins  zur  Forderung  der 

Moorcultur  im  Deutschen  Reiche,  vol.  16,  p.  261. 
•Koller,  Dr.  Theo.,  Die  Torfindustrie,  Hartleben,  Wien. 
Mineral  Industry,  vol.  7,  p.  191. 

Pag%  W.  N.,  Making  coal  of  bog  peat:  Iron  Age,  August  18,  vol.  62,  p.  3. 
Thede, ,  Die  jungste  Kohle,  der  Torf:  Chem.  und  Techn.  Zeit.,  Wien,  vol.  16,  No.  7F. 

1899. 

Baskerville,  C,  Occurrence  of  vanadium,  chromium,  and  titanium  in  peats:  Jour.  Am.  Chem.  Soc, 

vol.  21,  p.  706. 
Brennstoff  aus  Torf:  Mittheilungen  aus  der  Praxis  des  Dampfkesseln  und  Dampfmaschinen  Betriebes, 

vol.  23,  p.  479. 
Johnson,  T.,  Irish  peat  question:  Econ.  Proc.  Roy.  Dublin  Soc,  vol.  1,  pt.  1. 
Koller,  Dr.  Theo.,  Zeitschrift  fiir  practische  Geologie,  vol.  24,  p.  24. 
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Leverett,  Frank,  The  Illinois  glacial  lobe:  Mon.  U.  S.  Geol.  Survey,  vol.  38,  pp.  32,  127,  141,  185,  216, 

234.  450,  G29,  659,  672,  711,  725. 
Miiller,  G.,  Die  Verbreitung  der  deutschen  Torfmoore  nach  statistischen  Gesichtspunkten  dargestellt: 

Abstract  in  Zeitschrift  fiir  praetische  Geologie,  vol.  24,  pp.  193,  277,  314. 

Peterman, ,  Utilisation  des  Tourbes  beiges:  Bull,  beige,  vol.  13,  pp.  330-340. 

Schatz,  D.,  Der  Torf  als  Spinn  und  Weberstoff,  Leipzig. 

Seyfert,  A.  G.,  Peat  in  Canada:  Eng.  and  Min.  Jour.,  September  23,  p.  371. 

Sjostedt,  E.  A.,  Occurrence  and  utilization  of  peat:  Mineral  Industry,  New  York,  vol.  7,  pp.  191-198. 

Thenius, ,  Wichtigkeit  der  neuen  Torfverwerthung  und  Verarbeitung:  Chem.  und  Techn.  Zeit., 

Wien,  vol.  17,  No.  20. 
Utilization  of  Belgian  peat:  Eng.  and  Min.  Jour.,  October  4. 
Zschorner,  K.  A.,  iV.  Co.,  Torf-Industrie,  Wien. 

1900. 

Bjorling,  P.  R.,  Series  of  articles  on  use  of  peat  as  fuel:  Colliery  Guardian,  vol.  80,  pp.  1127,  1183,  1294. 
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FIELD  WORK. 


By  Edward  W.  Parker  and  J.  Shober  Burrows. 


INTRODUCTION. 

The  collection  of  samples  of  coal  for  testing  purposes  for  the  year  1905  was  begun  by 
Mr.  Burrows,  under  the  direction  of  Mr.  Parker,  during  the  latter  part  of  April.  The  early 
work  consisted  of  shipping  several  samples  of  coal  from  Illinois,  arrangements  for  which 
had  been  made  during  the  Exposition  period,  but  which  could  not  be  carried  out  until  the 
work  was  resumed  under  the  new  appropriation. 

Later,  Messrs.  John  W.  Groves  and  William  J.  Von  Borries  were  employed  as  inspectors, 
and  shipped  most  of  the  samples.  Mr.  Marius  R.  Campbell,  of  the  United  States  Geological 
Survey,  cooperated  with  the  fuel-testing  plant  to  the  extent  of  shipping  several  samples 
of  coal  and  lignite  from  points  in  the  Western  States,  this  work  being  done  in  connection 
with  his  geologic  field  work. 

About  May  1  an  application  form  "to  have  coal  tested  at  the  United  States  Geological 
Survey  coal-testing  plant  at  St.  Louis,  Mo.,"  was  sent  to  each  operator  of  a  shipping  colliery 
in  the  United  States.  A  descriptive  circular  accompanying  this  form  set  forth  the  condi- 
tions under  which  coal  might  be  furnished  for  testing  purposes,  as  follows: 

1.  The  coal  must  be  furnished  to  the  testing  plant  free  of  cost  to  the  Government. 

2.  The  coal  must  be  loaded  under  the  supervision  of  one  of  the  inspectors  employed  for  that  purpose, 
who  shall  be  at  the  same  time  allowed  to  visit  the  working  places  in  the  mine  to  secure  samples  for 
analysis. 

3.  W  hen  it  is  possible  to  do  so,  the  coal  should  be  loaded  in  box  cars  and  shipped  under  seal  Lignites 
must  always  be  shipped  in  this  way. 

4.  Where  the  market  requires  screened  coal,  this  grade  will  be  accepted  for  tests.  The  selection  of  coal 
is  always  to  be  under  the  direct  control  of  the  representative  of  the  testing  plant 

5.  Where  one  of  the  problems  involved  is  the  better  utilization  of  slack  coal,  a  carload  of  slack  may  be 
accepted  for  testing  purposes. 

6.  As  soon  as  possible  after  the  tests  are  completed,  a  brief  statement  of  the  results  will  be  furnished 
to  parties  supplying  the  coal,  for  their  information,  but  this  must  not  be  made  public  until  the  results 
are  published  by  the  Geological  Survey. 

7.  Everyone  interested  in  any  particular  test  or  in  the  general  operation  of  the  plant  is  invited  to  be 
present  at  any  time,  but  the  official  record  of  the  tests  will  not  be  given  out  except  as  indicated  in  the 
preceding  paragraph. 

The  committee  in  charge  of  the  work,  recognizing  the  probability  of  receiving  applications 
from  two  or  more  operators  working  the  same  seam  of  coal  in  the  same  locality,  reserved 
the  right  to  accept  but  one  such  application,  in  order  that  unprofitable  duplication  of 
results  might  be  avoided. 

The  largest  number  of  applications  were  received  from  Illinois,  probably  owing  to  the 
proximity  of  that  field  to  St.  Louis  and  the  consequent  low  freight  rates.  Indiana,  Ohio, 
West  Virginia,  and  Tennessee  follow  Illinois  in  the  number  of  applications,  while  Pennsyl- 
vania, Maryland,  Virginia,  Kentucky,  and  Alabama  are  well  represented  in  the  tests  of 
coals  from  the  Appalachian  field,  and  Iowa,  Missouri,  Kansas,  Arkansas,  and  Indian  Terri- 
tory in  the  tests  of  coals  from  the  western  interior  fields.  Applications  for  tests  have  also 
been  received  from  North  Dakota,  Wyoming,  Colorado,  New  Mexico,  Utah,  Washington, 
Oregon,  North  Carolina,  and  Georgia,  and  arrangements  for  meeting  these  requests  have 
been  made. 
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INSPECTION   PROCEDURE. 

In  collecting  the  samples  to  be  shipped  to  the  plant,  an  inspector  visits  the  mine  and 
carefully  examines  the  coal  throughout  its  extent.  He  sees  that  the  coal  loaded  for  testing 
purposes  fairly  represents  the  average  product  of  the  mine;  that  when  screened  coal  is  to 
be  sent,  the  size  selected  is  available  to  the  consumer  and  adapted  to  the  purpose  for  which 
it  is  to  be  tested.  Therefore,  his  first  duty  is  to  examine  the  screens  and  observe  the 
method  generally  employed  in  separating  the  slate  and  other  impurities  from  the  coal 
while  it  is  being  loaded  in  the  railroad  car.  He  then  enters  the  mine  and  notes  carefully 
the  character  of  the  bed,  the  method  of  mining,  and  the  amount  of  care  taken  by  the  miners 
to  separate  the  shale  partings  and  sulphur  balls  from  the  coal  while  loading  it  into  mine  cars. 
While  the  sample  is  being  loaded  into  the  railroad  car  the  inspector  stands  inside  and 
permits  the  slate  pickers  to  discard  only  such  material  as  is  thrown  off  in  the  usual  practice 
and  as  is  consistent  with  the  customary  speed  of  loading.  The  material  thrown  out  is 
afterwards  examined  by  the  inspector  to  determine  why  it  is  considered  detrimental  to  the 
fuel  value  of  the  coal.  When  large  amounts  of  slate,  bone,  iron  pyrites,  etc.,  have  been 
discarded,  the  entire  amount  of  refuse  is  weighed  and  noted  in  the  inspector's  report. 
Should  the  weight  of  this  refuse  exceed  2  per  cent  of  the  total  weight  of  the  sample  of  coal, 
the  refuse  is  carefully  sampled  and  analyzed.  By  this  means  an  approximate  idea  of  the 
reduction  of  ash  and  sulphur,  due  to  hand  picking,  can  be  ascertained. 

MINE   SAMPLES. 

Two  or  more  samples  for  chemical  analysis  are  taken  by  the  inspector  from  working 
places  in  the  mine.  These  analyses  give  the  experts  at  the  plant  a  definite  idea  of  the 
quality  of  the  coal  before  the  practical  tests  are  begun.  They  are  also  useful  in  showing 
the  composition  of  the  coal  in  its  native  condition;  especially  is  this  true  of  the  moisture 
content.  The  object  of  the  inspector  is  to  secure  a  sample  that  will,  as  nearly  as  possible, 
represent  run-of-mine  coal. 

The  analytical  results  from  mine  samples  taken  during  the  Exposition  period  (August  to 
December,  1904)  showed  that  some  modification  of  the  method  then  used  was  desirable. 
These  changes  have  been  made  with  the  idea  of  determining  more  accurately  the  amount 
of  moisture  in  the  coal  in  its  native  condition  and  of  eliminating  as  far  as  possible  the  per- 
sonal element,  which  figures  so  largely  in  all  sampling  where  everything  is  left  to  the  judg- 
ment of  the  sampler. 

Mine  sampling  as  it  is  done  at  present  by  the  inspectors  of  the  fuel-testing  plant  consists 
of  first  making  a  careful  study  of  the  coal  throughout  the  mine  and  observing  what  parts 
of  the  bed  are  discarded  by  the  miner.  Two  or  more  places  where  the  coal  is  of  average 
development  are  then  selected.  These  places  are  usually  at  widely  separated  points  in 
the  part  of  the  mine  from  which  most  of  the  coal  is  being  shipped.  The  face  is  then  cleared 
of  burned  powder,  loose  coal,  and  dirt  for  5  feet  or  so,  and  insecure  pieces  of  the  roof  are 
taken  down  to  prevent  their  falling  into  the  sample.  The  sampler  then  spreads  a  rubber 
blanket  on  the  floor  of  the  mine  close  up  to  the  face  of  the  coal  and  makes  a  perpendicular 
cut  from  floor  to  roof,  including  everything  in  the  sample  but  the  parts  of  the  bed  discarded 
by  the  miner.  He  cuts  sufficient  coal  to  make  not  less  than  5  pounds  per  foot  in  height — 
that  is,  a  sample  weighing  not  less  than  30  pounds  would  be  cut  from  a  6-foot  seam  of  coal. 
When  shale  or  other  partings  are  to  be  included  in  the  sample,  great  care  is  exercised  in 
cutting  them  the  full  width  and  depth  of  the  groove  in  order  to  preserve  the  proper  pro- 
portion of  coal  and  extraneous  matter.  When  the  required  amount  of  coal  is  obtained 
a  detailed  record  is  made  of  the  section  of  the  bed  from  top  to  bottom,  every  perceptible 
parting  and  variation  in  the  section  being  noted.  The  parts  of  the  bed  not  included  in 
the  sample  are  clearly  shown  in  this  record,  and  from  these  notes  the  value  of  the  sample 
may  be  judged. 

The  cuttings  are  at  once  weighed  and  then  sifted  through  a  screen  with  a  half-inch  mesh. 
The  remaining  lumps  are  broken  up  in  a  portable  grinding  machine,  and  this  process  of 
screening  and  breaking  is  continued  until  the  entire  sample  will  pass  through  the  screen. 
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The  sample  is  then  mixed  by  two  men  who  stand  opposite  each  other.  Grasping  the 
corners  of  the  rectangular  blanket,  they  roll  the  sample  diagonally  by  raising  one  corner 
of  the  blanket  at  a  time.  This  mixes  the  sample  very  thoroughly,  and  when  the  larger 
pieces  are  observed  to  be  evenly  distributed  throughout  the  mass  the  sample  is  divided 
into  four  equal  quarters.  Two  opposite  quarters  are  discarded  and  the  remainder  mixed 
as  before.  If  the  sample  is  still  too  bulky  to  be  conveniently  handled,  it  is  again  mixed 
and  quartered. 

The  remaining  material  is  spread  into  a  circular  mass  about  2  inches  deep  on  the  blanket, 
and  a  small  trowel  is  used  to  fill  a  sample  can  with  alternate  sections  of  the  sample  taken 
from  the  circumferenee  to  the  center  of  the  mass  around  the  entire  circle.  The  can  is 
closed  and  hermetically  sealed  with  electrical  insulating  tape,  and  the  weight  is  noted. 
This  weight  shows  accurately  what  proportion  of  the  original  sample  is  sent  to  the  laboratory, 

The  entire  process  of  sampling  is  carried  on  as  rapidly  as  possible  at  the  place  in  the  mine 
where  the  sample  is  cut.  The  maximum  time  for  cutting  and  preparing  a  large  sample 
is  about  one  hour.  Although  it  is  known  that  rapid  changes  take  place  in  the  moisture 
content  of  some  coals,  it  is  reasonable  to  assume  that  where  the  sampling  is  quickly  done 
in  the  atmosphere  to  which  the  native  coal  is  exposed  there  is  probably  only  a  slight  gain 
or  loss  of  moisture  while  the  sample  is  being  broken  up  and  quartered. 

In  an  effort  to  establish  some  definite  relation  between  these  moisture  changes  and  the 
atmospheric  conditions,  temperature,  humidity,  and  dew-point  determinations  are  made 
at  the  beginning  and  completion  of  the  preparation  of  the  sample.  Similar  readings  are 
taken  in  the  chemical  laboratory.  When  sufficient  data  have  been  collected,  it  is  possible 
that  this  subject  will  be  more  thoroughly  understood. 

DESIGNATION  OF  SAMPLES. 

The  samples  or  cars  of  coal  when  they  are  shipped  are  marked  with  the  name  of  the  State 
and  numbered  consecutively  in  the  order  of  shipment.  When  two  or  three  cars  or  lots 
constituting  different  grades  of  coal,  such  as  lump,  nut,  etc.,  are  shipped  from  the  same 
mine,  each  lot  is  designated  by  a  letter.  For  example,  Illinois  No.  1  A  may  be  lump,  Illi- 
nois No.  1  B  nut,  and  Illinois  No.  1  C  slack,  etc.  These  State  numbers  begin  for  1905 
where  those  in  use  during  the  previous  work  left  off. 

SAMPLES  RECEIVED  AND  TESTED. 

The  following  is  a  complete  list  of  the  car  samples  received  during  the  period  from  May 
1,  1905,  to  January  1,  1906,  with  details  of  ownership,  location,  character  of  sample,  etc.: 
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Samples  of  coal 


Name  of  sample. 

Operator. 

Mine. 

Location. 

Railroad. 

San        Francisco 
and    San    Joa- 
quin Coal  Co. 

Tesla 

Tesla,        Alameda 
County,  Cal. 

Alameda  and  San 
Joaquin. 

Illinois  No.  6 

Clover  Leaf  Coal 
Co. 

Cofleen 

Coffeen,  Montgom- 
ery County,  111. 

Toledo,  St.  Louis 
and  Western. 

Illinois  No.  7  A 

Lumaghi  Coal  Co. 

No.  2 

Near      Collins  ville, 
Madison  Count v, 
111. 

Illinois  No.  7  B 

do 

do 

do 

do.    . 

do 

Illinois  No.  7C 

do 

do 

do 

Illinois  No.  7  D 

do 

do 

.do 

....do 

Illinois  No.  8 

Dering  Coal  Co . . . 

Paisley 

Paisley,  Montgom- 
ery County,  111 

Illinois  No.  9  A 

Mount  Olive  and 
Staunton    Coal 
Co. 

No. 2 

Near         Staunton, 
Macoupin  County, 
111. 

Litchfield  and 
Madison. 

Illinois  No.  9  B 

do 

Dering  Coal  Co 

do 

West  Frankfort. . 

do 

do 

Illinois  No.  10 

West       Frankfort, 
Franklin  County, 
111. 

Chicago  a  n  d 
Eastern  Illinois. 

Illinois  No.  11  A.... 

St.  Louis  and  Big 
Muddy  Coal  Co. 

Daws  shaft 

Near      Carterville, 
Williamson 
County,  111. 

Illinois  Central. . 

Illinois  No.  11  B... 

do 

do 

do 

do 

do 

do 

do 

do 

Illinois  No.  11  C 

do 

Illinois  No.  11  D 

do 

do 

Illinois  No.  12 

Western  Coal  and 
Mining  Co. 

Bush  No.  1 

Bush,    Williamson 
County,  111. 

St.  Louis,  Iron 
Mountain  and 
Southern. 

Illinois  No.  13 

The  Benton  Coal 
Co. 

Benton 

Benton,     Franklin 
County,  111. 

Chicago  and 
Eastern  Illinois. 

Illinois  No.  14 

Capital  Coal  Co . . . 

No.2 

East  side  of  Spring- 
field,   Sangamon 
County,  111. 

Illinois  Central. . . 

Illinois  No.  15 

Pettinger  &  Da- 
vis. 

South 

Centralia,     Marion 
County.  111. 

do 

Illinois  No.  16... 

Big  Muddy  Coal 
and  Iron  Co. 

No. 7 

Herrin,  Williamson 
County,  111. 

do 

Illinois  No.  18 

La  Salle  County 
Carbon  Coal  Co. 

La  Salle  shaft 

La  Salle,  La  Salle 
County,  111. 

do 

Illinois  No.  19  A... 

Zeigler  Coal  Co . . . 

Zeigler 

Zeigler.      Franklin 
County,  111. 

do 
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received  and  tested. 


Inspector. 

Kind  of  coal. 

Name  of  bed. 

Tests. 

E.  W.  Parker. .. 

Lignite;  run  of  mine 

Bituminous;  run  of  mine. .. 

(?) 
No. 5 

Producer-gas,  p.  53. 

Steaming,  p.  55. 
Producer-gas,  p.  56. 
Washing,  p.  57. 

J.  W.  Groves 

.   ..do 

Bituminous;  slack, through 
1-inch  mesh  screen. 

(?) 

Producer-gas,  p.  59. 

J.  S.  Burrows 

Bituminous;    nut,  over  1- 
inch  mesh  screen. 

(?) 

Producer-gas,  p.  50.     ! 

do 

Bituminous;  slack 

(?) 

Steaming,  p.  58. 
Producer-gas,  p.  59. 
Washing,  p.  60. 

Bituminous;  run  of  mine... 

(?) 

Steaming,  p.  58. 
Washing,  p.  60. 
Coking,  p.  60. 

Shipped  by  operator.. 

Bituminous;  nut 

(?) 

Steaming,  p.  61. 

Producer-gas,  p.  62. 

Bituminous;  run  of  mine... 

(?) 

Steaming,  p.  63. 
Washing,  p.  66. 

do 

Bituminous;  lump 

(?) 

Steaming,  p.  63. 

Producer-gas,  p.  65. 

Shipped  by  operator  . 

(?) 

Steaming,  p.  67. 

Producer-gas,  p.  68. 
Washing,  p.  69. 

J.  S.  Burrows 

Bituminous;        one  -  half 
screenings,    one-half  egg 
coal. 

Big  Muddy 

Steaming,  p.  70. 
Producer-gas,  p.  72. 

do...... 

Bituminous;    one-half  run 
of   mine,    one-half   lump 
coal. 

do 

Steaming,  p.  70. 

do 

Bituminous;    one-half  No. 
4   washed  coal,   one-half 
No.  5  washed  coal. 

do 

Steaming,  p.  70. 

Producer-gas,  p.  72. 

do 

| 

Bituminous;  No.  3  washed 
coal. 

do 

Producer-gas,  p.  72. 
Coking,  p.  74. 

Bituminous;  run  of  mine. . . 

No.  6 

Steaming,  p.  75. 

Washing,  p.  76. 

do 

Bituminous;   egg,  through 
6-inch  screen  and  over  1£- 
inch  screen. 

No.  6 

Steaming,  p.  77. 

Producer-gas,  p.  78. 
Washing,  p.  79. 
Coking,  p.  79. 

.do 

Bituminous;     lump,    over 
1^-inch  bar  screens. 

No.  5 

Steaming,  p.  80. 

Producer-gas,  p.  81. 
Washing,  p.  82. 

J.  S.  Burrows 

Bituminous;  lump,  over  6- 
inch  screens. 

No.  6 

Steaming,  p.  83. 

Producer-gas,  p.  84. 
Washing,  p.  85. 

do 

Bituminous;      mixture   of 
lump  and  egg,  made  by 
passing  run  of  mine  coal 
over  3-inch  mesh. 

No.  7 

Steaming,  p.  86. 

Producer-gas,  p.  86. 
Washing,  p.  87. 
Coking,  p.  88. 

do 

Bituminous;       lump    over 
6-inch  mesh  screens. 

No.  2 

Steaming,  p.  89. 

Producer-gas,  p.  90. 
Washing,  p.  91. 

J.  W.  Groves 

Bituminous;  "  f-inch  coal," 
over    f-inch    perforated 
shaking  screens. 

Big  Muddy 

Steaming,  p.  92. 
Coking,  p.  94. 
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Samples  of  coal 


Name  of  sample. 

Operator. 

Mine. 

Location. 

Railroad. 

Illinois  No.  19  B 

Zeigler  Coal  Co.. 

Zeigler 

Zeigler,       Franklin 
County,  111. 

Illinois  Central... 

J.   Woolley  Coal 
Co. 

No.  3 

Near         Boonville, 
Warrick  County, 
Ind. 

Consolidated  In- 
diana Coal  Co. 

No.  29 

Star  City,  Sullivan 
County, Ind. 

Fvansville  and 
Terre  Haute. 

Indiana  No.  5 

do.... 

No.  33 

Hymera,     Sullivan 
County,  Ind. 

do 

Indiana  No.  6 

doj! 

No.  34 

...do 

do 

Indiana  No.  7  A 

S.  W.  Little  Coal 
Co. 

Little's,             Pike 
County,  Ind 

do 

Indiana  No.  7  B 

do. 

do 

do 

do     . 

Indiana  No.  8. .... . 

Deep  Vein  Coal  Co. 

Deep  Vein 

2  miles  west,  of  Terre 
Haute,           Vigo 
County, Ind. 

Vandalia 

Indiana  No.  9  A 

Fauvre  Coal  Co.. . 

Red  Bird 

Macksville,       Vigo 
County,  Ind. 

do. . 

Indiana  No.  9  B 

do 

Park  County  Coal 
Co.    j 

do 

do 

Near         Rosed  ale, 
Park  County,  Ind. 

do 

Indiana  No.  10 

do 

Indiana  No.  11 

Island  Coal  Co  . .  . 

No.  4 

Dugger,       Sullivan 
County,  Ind. 

do 

Kansas  No.  5 

velopment  Co. 

No.  11 

West  Mineral ,  Kans . 

Missouri,  Kansas 
and  Texas. 

Kentucky  No.  1  B.  . 

Straight       Creek 
Coal  and  Coke 
Co. 

No. 2 

Straight  Creek,  Bell 
County,  Ky. 

Louisville-  and 
Nashville. 

Kentucky  No.  1  C.  . 

do^ 

do 

do 

do 

Kentucky  No.  5 

Interstate  Invest- 
ment Co. 

Gilliam's     Rock- 
house  prospect. 

BigBlackMountain, 
15  miles  from  Lou- 
isville and  Nash- 
ville Railroad. 

Nearest  Louisville 
and  Nashville. 

Kentucky  No.  6 

Justus  Collins 

Millers  Creekcoun- 
try  bank. 

5  miles  southeast  of 
Paintsville,  John- 
son County,  Ky. 

7  miles  from  Ches- 
apeake and  Ohio. 

Kentucky  No.  7. . . 

Central  Coal  and 
Iron  Co. 

Central 

Central  City,  Muhl- 
enburg     County, 
Ky. 

Illinois  Central. .. 

Maryland  No.  1 

Piedmont        and 
Georges    Creek 
Coal  Co 

Washington  No.  3 

2    miles    north    of 
Westernport, 
Garrett    County, 
Md. 

Cumberland  and 
Pennsylvania. 

Massachusetts  No.  1 

Halifax,  Plymouth 
County,  Mass. 

North  Dakota  No. 

Consolidated  Coal 
Co. 

Lehigh 

Leh  igh,  Stark 
County,  N.  Dak. 

Northern  Pacific. 

1  B. 
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Inspector. 

Kind  of  coal. 

Name  of  bed. 

Tests. 

Bituminous;  ''3-inch coal," 
over  H-inch  perforated 
shaking  screens. 

Big  Muddy 

Steaming,  p.  92. 
Producer-gas,  p.  93. 
Coking,  p.  94. 

do 

Bituminous;  nut  and  slack 
mixed. 

No.  5 

Steaming,  p.  95. 
Producer-gas,  p.  96. 
Washing,  p.  90. 
Coking,  p.  97. 

Bituminous;       screenings, 
through  1^-inch  bar  screens. 

(?) 

Steaming,  p.  98. 
Washing,  p.  99. 
Coking,  p.  99. 

do 

Bituminous;  run  of  mine.. . 

(?) 

Steaming,  p.  100. 
Producer-gas,  p   101. 
Coking,  p.  102. 

do 

do 

(?) 

Steaming,  p.  103. 
Producer-gas,  p.  104. 
Washing,  p.  105. 
Coking,  p.  105. 

W.  J.  Von  Borries 

Bituminous;  lump  over  1§- 
inch  screen. 

No.  5... 

Steaming,  p.  10G. 
Producer-gas,  p.  107. 
Washing,  p.  108. 
Coking,  p.  108. 

.do 

Bituminous;         screenings 
through  lf-inch  screen. 

do.    . 

Steaming,  p.  100. 

Bituminous;  lump,  over  1J- 
inch  bar  screen. 

(?) 

Steaming,  p.  109. 
Producer-gas,  p.  110. 
Washing,  p.  111. 

W.  J.  Von  Borries 

Bituminous;  lump,  over  \\- 
inch  screen. 

No.  7 

Steaming,  p.  112. 
Producer-gas,  p.  113. 
Coking,  p.  114. 

do 

do 

Steaming,  p.  112. 

Washing,  p.  114. 
Coking,  p.  114. 

Bituminous;  lump,  over  11- 
inch  bar  screen. 

No.  6 

Steaming,  p.  115. 

Washing,  p.  116. 

do 

Bituminous;  lump,  over  1J- 
inch  and  3-inch  screens. 

No.  4... 

Steaming,  p.  117. 

Producer-gas,  p.  118. 
Coking,  p.  119. 

M.  R.  Campbell 

Bituminous;      over  §-inch 
screens. 

(?) 

Producer-gas,  p.  120. 

Bituminous;      one-half   3- 
inch  and  1-inch  coal,  one- 
half  3-inch  coal. 

Straight  Creek  .  .  . 

Producer-gas,  p.  122. 

Coking,  p.  123. 

do .... 

..do 

Steaming,  p.  121. 

coal. 

Coking,  p.  123. 

J.  S.  Burrows 

Bituminous;  run  of  mine... 

High  Splint 

Steaming,  p.  124.          ^ 
Producer-gas,  p.  124.    ) 
Coking,  p.  125. 

W.  J.  Von  Borries 

...do... 

No.  1 

Steaming,  p.  126. 

Producer-gas,  p.  127. 
Coking,  p.  128. 

Bituminous;          standard 
lump,    over    l|-inch    bar 
screen. 

No.  9 

Steaming,  p.  129. 

Producer-gas,  p.  130. 
Coking,  p.  131. 

do 

Bituminous;  run  of  mine. . . 

(?) 

Steaming,  p.  132. 
Washing,  p.  133. 
Coking,  p.  133. 

J.  S.  Burrows 

Peat  briquettes 

Producer-gas,  p.  134. 

M.  R.  Campbell 

Producer-gas,  p.  130. 
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Samples  of  coal 


Name  of  sample. 

Operator. 

Mine. 

Location. 

Railroad. 

North  Dakota  No. 

Furnished  by  en- 
gineers    of 
United     States 
R  e  c  1  a  mation 
Service. 

Cedar  Coulee 

4  miles  southeast  of 
Williston,      Wil- 
liams       County, 
N.  Dak. 

2B. 

North  Dakota  No.  3. 

Washburn      Lig- 
nite Coal  Co. 

Wilton 

1  mile  east  of  Wil- 
ton,  McLean 
County,  N.  Dak. 

Minneapolis,  St. 
Paul  and  Sault 
Ste.  Marie. 

Ohio  No.  1 

Superior  Coal  Co.. 

No.  10   . . 

9  miles  southeast  of 
Wellston,     Jack- 
son County,  Ohio. 

Baltimore  and 
Ohio. 

Ohio  No.  2 

do 

do 

do 

do 

Ohio  No.  3 

Ohio  Mining  and 
Manufacturing 
Co. 

Gosline    &    Bar- 
bour. 

Shawnee,         Perry 
County,  Ohio. 

Zanesville  and 
Western. 

Ohio  No.  4 

United        States 
Coal  Co. 

Crow  Hollow 

Bradley,    Jefferson 
County,  Ohio. 

Baltimore  and 
Ohio. 

Ohio  No.  5 

The    Glens    Run 
Coal  Co. 

Rush  Run  No.  1... 

Rush  Run,  Jeffer- 
son County,  Ohio. 

Pennsylvania. .  . . 

Ohio  No.  6 

Neff  Coal  Mining 
Co. 

No  1 

Neffs,    Belmont 
County,  Ohio. 

Baltimore  and 
Ohio. 

Ohio  No.  7 

Forsythe  Coal  Co . 

Danford,  Guernsey 
County,  Ohio. 

do 

Ohio  No.  8 

Upson  Coal  and 
Mining  Co. 

Dixie,      Perry 
County,  Ohio. 

do 

Ohio  No.  9  A.. 

Gallia  Mining  Co.. 

Clarion  

Clarion,        Vinton 
County,  Ohio. 

Hocking     Valley. 

Ohio  No.  9B... 

do 

do 

Jamison  No.  2 

....do 

do 

Pennsylvania  No.  4. 

Jamison  Coal  and 
Coke  Co. 

4    miles    north    of 
Greensburg,  West- 
moreland County 
Pa. 

Pennsylvania 

Pennsylvania  No.  5. 

James    W.    Ells- 
worth &  Co. 

No.  1  and  No.  2... 

Ellsworth,     Wash- 
ington     County, 
Pa. 

do 

Pennsylvania  No.  6. 

Hustead-Seamens 
Coal  and  Coke 
Co. 

Hustead-Seamens 

East        Millsboro, 
W  e  s  t  m  orel and 
County,  Pa. 

do 

Pennsylvania  No.  7. 

Old  Colony  Coal 
and  Coke  Co. 

Ligonier 

3    miles    north    of 
Ligonier,     West- 
moreland    Coun- 
ty, Pa. 

Ligonier  Valley.. . 

Pennsylvania  No.  8. 

Pennsylvania 
Coal  and  Coke 
Co. 

No.3 

Ehrenfeld,  Cambria 
County,  Pa. 

Pennsylvania 

Pennsylvania  No.  9. 

Reading  Iron  Co.; 

Kimmelton 

Kimmelton,  Somer- 
set County,  Pa. 

Baltimore     and 
Ohio. 
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Inspector. 

Kind  of  coal. 

Name  of  bed. 

Tests. 

Brown  lignite;  run  of  mine. . 
Brown  lignite;  lump 

Producer-gas,  p.  137. 

Steaming,  p.  138. 
Producer-gas,  p.  139. 

M.  R.Campbell...... 

do 

Bituminous;     run  of  mine 
from  No.  4  bed. 

No.  4 

Steaming  p.  140. 
Washing,  p.  141. 
Coking,  p.  142. 

do 

Bituminous;     run  of  mine 
from  No.  5  bed. 

No.  5 

Steaming,  p.  14.3. 
Washing,  p.  144. 
Coking,  p.  144. 

do 

Bituminous;  run  of  mine. . . 

No.  G 

Steaming,  p.  145. 
Producer-gas,  p.  146. 
Washing,  p.  147. 
Coking,  p.  147. 

do 

Bituminous;      f-inch   coal 
over  f-inch  bar  screens. 

No. 8 

Steaming,  p.  148. 
Producer-gas,  p.  149. 
Washing,  p.  150. 
Coking,  p.  150. 

do 

Bituminous;  "  f-inch  coal," 
over  f-inch  bar  screen. 

Pittsburg,  or  No. 
8. 

Steaming,  p.  151. 
Producer-gas,  p.  152. 
Coking,  p.  153. 

W.  J.  Von  Borries 

Bituminous;  run  of  mine. .. 

No.  8 

Steaming,  p.  154. 
Producer-gas,  p.  155. 
Washing,  p.  156. 
Coking,  p.  156. 

J.  W.  Groves 

Bituminous;  lump,  over  1£- 
inch  bar  screen. 

No. 7 

Steaming,  p.  157. 
Producer-gas,  p.  158. 
Washing,  p.  159. 
Coking,  p.  159. 

do 

Bituminous;  run  of  mine. . . 

No.  6  Hocking 

Steaming,  p.  160. 
Producer-gas,  p.  161. 
Washing,  p.  162. 
Coking,  p.  162. 

do 

Bituminous;  lump,  over  li- 
inch  screen. 

No.  4 

Steaming,  p.  163. 
Producer-gas,  p.  165. 
Coking,  p.  166. 

do 

Bituminous;  nut  and  slack. 

...do... 

Steaming,  p.  163. 
Washing,  p.  165. 
Coking,  p.  166. 

do 

Bituminous;  lump,  over  1J- 
inch  bar  screen. 

Pittsburg 

Steaming,  p.  167 
Producer-gas,  p  168. 

W.  J.  Von  Borries 

Bituminous;  "f-inch  coal," 
over  f-inch  bar  screen. 

do 

Steaming,  p.  169. 
Producer-gas,  p.  170. 
Washing,  p.  171. 
Coking,  p.  171. 

J.  W.  Groves 

Bituminous;  run  of  mine. . . 

do 

Steaming,  p.  172. 

Producer-gas,  p.  173. 
Washing,  p.  174. 
Coking,  p.  175. 

J.  S.  Burrows 

do 

Pittsburg,  or  Con- 
nellsville. 

Steaming,  p.  176. 
Producer-gas,  p.  177. 
Washing,  p.  178. 
Coking,  p.  178. 

do 

.   ..do 

Lower       Kittan- 
ning. 

Steaming,  p.  179. 

Producer-gas,  p.  180. 
Coking,  p.  181. 

W.  J.  Von  Borries 

do 

..do 

Washing,  p.  182. 

Coking,  p.  183. 
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Samphs  of  coal 


Name  of  sample. 


Pennsylvania  No.10 

Virginia  No.  1 

Virginia  No.  2 


Virginia  No.  3. 
Virginia  No.  4. 


West  Virginia  No.  4. 


West  Virginia  No. 
13. 


West  Virginia  No. 
14. 


West  Virginia  No. 
15. 


West  Virginia  No. 
16A. 

West  Virginia  No. 
16B. 


West  Virginia  No. 
17. 


West  Virginia  No. 
18. 


West  Virginia  No. 
19. 

West  Virginia  No. 
20. 


West  Virginia  No. 
21. 


Wyoming  No.  2B. . 


Wyoming  No.  3 . 


Operator. 


Pittsburg-Buffalo 
Coal  Co. 


Interstate  Invest- 
ment Co. 


Interstate  Invest- 
ment Co. 


Virginia  Iron, 
Coal  and  Coke 
Co. 

Darby  Coal  and 
Coke  Co. 


Elkins  Coal  Co 


Loup  Creek  Col- 
liery Co. 


.do. 


Fairmont  Coal  Co 


....do 

....do 


Mine. 


Bertha. 


II.  C.  Morris  pros- 
pect. 


Big    opening    on 
Wilson  farm. 


Coburn. 


Darby . 


No.  2 

Page  No.  2. 

Page  No.  1. 

Ocean 


Brazil,  No.  1. 


Elkins  Coal  Co  . . . 


Glen  Alum   Fuel 
Co.   • 


White  Oak  Coal 
Co. 


Stevens  Coal  Co. 


Winifrede  Coal  Co, 


Cambria  Fuel  Co 


Stilwell  Coal  Co 


Monongah  No.  6. 
....do 


Country  bank. 


Glen  Alum. 

McDonald. 
Keystone.. 


Gas. 


Antelope,  Nos.  1 
and  2,  and  Jum- 
bo. 


.    Sao  Jeronymo . 


Location. 


Bruce,      Allegheny 
County,  Pa. 


Crab  Orchard,  Lee 
County,  Va. 


Near  Crab  Orchard, 
Lee  County,  Va. 


Toms  Creek,   Wise 
County,  Va. 


Darby, Lee  County, 
Va. 


Bretz,  Preston 

County,  W.  Va. 

Page,     Fayette 
County,  W.  Va. 


Railroad. 


.do. 


Baltimore    and 
Ohio. 


About  7  miles 
from  Louisville 
and  Nashville. 

About  7  miles 
from  Louisville 
and  Nashville. 


Norfolk         and 
Western. 


Louisville     and 
Nashville. 


Morgantown  and 
Kingwood. 

Deepwater;  Ches- 
apeake and 
Ohio. 

..do 


3  miles  east  of 
Clarksburg,  Har- 
rison County,  W. 
Va. 

Monongah,  Marion 
County,  W.  Va. 


.do. 


1\  miles  above 
Bretz,  Preston 
County,  W.  Va. 

Glen  Alum,  Mingo 
County,  W.  Va. 


McDonald,  Fayette 
County,  W.  Va. 

Acme,       Kanawha 
County,  W.  Va. 


Winifrede,  Kana- 
wha County,  W. 
Va. 

Cambria,  Weston 
County,  Wyo. 


Sec.  27,  T.  54  N.,  R.     Wyoming       and 
61  W.,  at  Aladdin,        Missouri  River; 


Crook       County, 
Wyo. 

Rio  Grande  do  Sul, 
Brazil. 


Baltimore    and 
Ohio. 


.do. 


.do. 


Morgantown  and 
Kingwood. 


Norfolk       and 
Western. 


Chesapeake  and 
Ohio. 


.do. 


.do. 


Burlington     and 
Missouri  River. 


Chicago      and 
Northwestern. 


SAMPLES    RECEIVED    AND    TESTED. 

received  and  tested — Continued. 
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Inspector. 

Kind  of  coal. 

Name  of  bed. 

Tests. 

W.  J.  Von  Borries 

Bituminous;  "|-inchcoal". 

Pittsburg 

Steaming,  p.  184. 
Producer-gas,  p.  185. 
Coking,  p.  186. 

J.  S.  Burrows 

Bituminous;  run  of  mine  . . . 

Wilson 

Steaming,  p.  187. 
Producer-gas,  p.  188. 
Coking,  p.  189. 

...do 

do 

McConnell 

Steaming,  p.  190. 
Producer-gas,  p.  192. 
Washing,  p.  192. 
Coking,  p.  193. 

W.  J.  Von  Borries 

Bituminous;  lump,  over  3^- 
inch  bar  screen. 

Upper  Banner 

Steaming,  p.  194. 
Producer-gas,  p.  195. 
Coking,  p.  196. 

J.  W.  Groves 

Bituminous;  lump,  over  1^- 
inch  bar  screen. 

Darby 

Steaming,  p.  197. 
Producer-gas,  p.  198. 
Coking,  p.  199. 

do 

Bituminous;  run  of  mine. . . 

Freeport 

Washing,  p.  200. 
Coking,  p.  200. 

E.  W.  Parker 

do 

Steaming,  p.  201. 
Producer-gas,  p.  202. 
Coking,  p.  203. 

do 

do 

Eagle 

Steaming,  p.  204. 

Producer-gas,  p.  205. 
Coking,  p.  206. 

J.  S.  Burrows 

do 

Pittsburg 

Steaming  p.  207. 

Coking,  p.  208. 

.....do 

Bituminous;  f-inch    lump, 
over  ^-inch  screen. 

do 

Producer-gas,  p.  209. 
Coking,  p.  210. 

do 

Bituminous;  slack,  through 
1-inch  screen. 

do 

Washing,  p.  209. 
Coking,  p.  210. 

J.  W.  Groves 

Bituminous;  run  of  mine. . . 

Bakerstown 

Steaming,  p.  211. 

Washing,  p.  212. 
Coking,  p.  212. 

do 

do 

Local  Glen  Alum . 

Steaming,  p.  213. 
Producer-gas,  y.  214. 
Coking,  p.  215. 

..do 

.   ..do 

Sewell 

Steaming,  p.  216. 

Coking,  p.  217. 

do 

....do 

Steaming,  p.  218. 

Producer-gas,  p.  220. 
Washing,  p.  220. 
Coking,  p.  221. 

do 

....do... 

Winif  rede 

Steaming,  p.  222. 

Washing,  p.  224. 
Coking,  p.  224. 

M.  R.  Campbell 

do 

(?) 

Steaming,  p.  225. 

Producer-gas,  p.  226. 

do 

(?) 

Steaming,  p.  227. 

Producer-gas,  p.  228. 
Washing,  p.  229. 
Coking,  p.  229. 

Steaming,  p.  232. 

Producer-gas,  p.  233. 
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SAMPLES  COLLECTED  AND  EN   ROUTE   TO  ST.  LOUIS  JANUARY  1,  1906. 

The  following  samples  were  en  route  and  in  the  yards  of  the  fuel-testing  plant  January 
1,  1906.     The  results  of  tests  on  these  samples  will  appear  in  a  later  report: 

Arkansas  No.  /.—Slack  coal  for  washing  and  coking  tests  furnished  by  Central  Coal  and  Coke  Com- 
pany, of  Kansas  City,  Mo.,  from  mine  No.  3,  Huntington,  Ark. 

Arkansas  No.  7. — Lump  and  slack  coal  for  steaming,  producer-gas,  coking,  and  washing  tests,  fur- 
nished by  Mammoth  Vein  Coal  Company,  of  Midland,  Ark.,  from  Mammoth  Vein  mine,  Midland,    Ark. 

Arkansas  No.  8. — No.  4  coal  for  steaming  and  washing  tests  furnished  by  Consolidated  Anthracite 
Coal  Company,  of  Spadre,  Ark.,  from  No.  1  mine,  Spadre,  Ark. 

Arkansas  No.  9.— Slack  coal  for  coking  and  washing  tests  furnished  by  Central  Coal  and  Coke  Com- 
pany, of  Kansas  City,  Mo.,  from  mine  No.  26,  Bonanza,  Ark. 

Arkansas  No.  10.— Lignite  for  producer-gas  test  furnished  by  Richmond  Hibbard,  of  Camden,  Ark., 
from  mine  L.  O.  U.  No.  2,  Lester  Mill  Company,  Ark 

Illinois  No.  20.— Slack  for  steaming,  coking,  and  washing  tests  furnished  by  the  Mount  Olive  and 
Staunton  Coal  Company,  of  St.  Louis,  Mo.,  from  mine  No.  1,  Staunton,  111. 

Indiana  No.  12.— Run  of  mine  coal  for  steaming,  coking,  and  washing  tests  furnished  by  Patoka 
River  Coal  and  Coke  Company,  of  Huntington,  Ind.,  from  Hartwell  mine,  llartwell,  Ind. 

Massachusetts  No.  1.—  Peat  for  producer-gas  test  furnished  by  C.  L.  Norton,  Massachusetts  Institute 
of  Technology,  Boston,  Mass.,  from  bog  near  Halifax,  Mass. 

Texas  No.  3.— Lignite  for  producer-gas  and  briquetting  tests  furnished  by  J.  J.  Olsen  &  Son,  of  San 
Antonio,  Tex.,  from  Olsen  mine,  Olsen,  Tex. 

Texas  No.  4. —Lignite  for  steaming,  producer-gas,  and  briquetting  tests  furnished  by  Consumers 
Lignite  Company,  of  Dallas,  Tex.,  from  mine  No.  3,  Hoyt,  Tex. 


WORK   OF  THE    CHEMICAL  LABORATORY 


By  N.  W.  Lord. 


INTRODUCTION. 

The  routine  work  of  the  laboratory  and  the  general  methods  used  in  making  the  chemical 
and  analytical  tests  on  the  samples  of  coal  and  other  fuels  tested  at  the  fuel-testing  plant, 
continue  to  be  essentially  the  same  as  during  the  St.  Louis  Exposition  and  are  described  in 
the  reports  covering  that  period,  a 

NEW    EQUIPMENT. 

The  temporary  laboratory  employed  during  the  Exposition  was  very  crowded  and  incon- 
venient owing  to  the  limited  space  at  the  disposal  of  the  fuel-testing  plant  for  this  work. 
Since  that  time  the  work  has  been  done  in  a  new  laboratory  fitted  up  in  the  foundry  building 
left  by  the  Exposition.  This  new  laboratory  is  larger,  more  convenient,  and  better  equipped 
in  every  way  for  the  work,  and  materially  facilitates  accuracy  and  uniformity  of  results. 

Under  the  head  of  "New  equipment  "  may  also  be  mentioned,  for  the  analytical  work,  two 
additional  analytical  balances,  an  extra  combustion  furnace  for  ultimate  work,  an  extra 
steel  bomb  for  calorimeter  work,  and  two  calcium-chloride  drying  ovens  of  special  design 
for  the  moisture  determinations;  for  the  sampling  work,  an  especially  designed  drying  oven, 
for  facilitating  the  drying  of  the  samples  to  a  nearly  air-dry  condition,  and  a  four-jar  labora- 
tory ball  mill  (manufactured  by  the  Abbe  Engineering  Company),  for  final  pulverization 
of  the  sample.     These  are  mentioned  more  in  detail  under  "Changes  in  methods." 

During  the  Exposition  city  gas  was  used  as  a  laboratory  fuel.  After  the  close  of  the  Expo- 
sition this  was  not  available  and,  as  a  consequence,  gasoline  gas  is  at  present  used  in  the 
laboratory.  The  machine  used  for  supplying  the  gas  is  furnished  by  the  Federal  Gas  Com- 
pany, of  St.  Louis,  Mo.,  and  so  far  has  proved  satisfactory. 

CHANGES    IN    METHODS. 

Tn  general  the  methods  employed  in  the  work  have  been  only  slightly  changed  from  those 
in  use  during  the  Exposition.  However,  certain  modifications  have  been  introduced,  fol- 
lowing out  lines  developed  in  the  experimental  work  of  the  laboratory.  One  of  the  most 
important  of  these  is  in  regard  to  the  preliminary  or  air  drying  of  the  samples.  The  earlier 
method  of  exposing  the  sample  to  the  air  of  the  laboratory  proved  unsatisfactory  owing  to 
the  extremely  varying  moisture  conditions  resulting  from  the  general  character  of  the 
weather;  the  air  drying  loss  in  different  samples  of  the  same  coal  varied  greatly,  though  it  was, 
of  course,  accompanied  by  corresponding  changes  in  the  residual  moisture  of  the  coal  and 
therefore  did  not  materially  affect  the  final  statement  of  the  analysis  of  the  sample  as 
received.  In  order  to  make  determinations  of  the  loosely  held  moisture  more  uniform  and 
definite,  a  special  drying  oven  has  been  designed  and  introduced  into  the  laboratory;  in  this 
oven  samples  of  several  pounds  weight  can  be  dried  in  a  gentle  current  of  air  raised  from  10° 
to  20°  above  the  temperature  of  the  laboratory.     In  this  way  the  coal  is  air  dried  in  an 

a  Bull.  U.  S.  Geol.  Survey  No.  261,  1905;  Prof.  Paper  U.  S.  Geol.  Survey  No.  48,  1906. 
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atmosphere  with  a  very  low  dew-point  and  not  subject  to  large  percentage  variations,  and 
the  results  obtained  are  considerably  more  concordant.  Another  advantage  of  this  method 
is  that  it  greatly  shortens  the  time  of  air  drying,  so  that  the  samples  can  be  prepared  in 
much  less  time  than  formerly.  A  detailed  description  of  the  apparatus  will  be  presented 
in  the  complete  report. 

As  it  has  been  clearly  demonstrated  in  the  earlier  work  of  the  laboratory  that  there  was 
a  marked  loss  in  moisture  in  many  samples  during  the  reduction  of  the  air-dried  sample  and 
the  weighing  out  for  analysis,  the  system  of  sampling  in  this  respect  has  been  radically 
changed.  The  sample  is  ground  in  tight  jars  with  quartz  pebbles,  in  a  ball  mill.  The 
ground  sample  is  placed  in  wide-mouthed  bottles  and  the  sample  for  analysis  mixed  and 
weighed  direct  therefrom  without  pouring  out  and  mixing,  as  was  done  in  the  earlier  work. 
Direct  comparison  between  samples  reduced  in  this  way  and  those  ground  on  a  bucking 
board  or  in  an  open  mortar  shows  a  distinct  difference  in  the  percentage  of  moisture,  due 
to  changes  from  the  exposure  during  sampling. 

PERSONNEL. 

The  personnel  of  the  laboratory  at  present  is  as  follows:  Prof.  E.  E.  Somermeier,  in  charge; 
Mr.  F.  M.  Stanton,  head  chemist;  Mr.  G.  A.  Burrell  first  assistant  ;  Messrs.  Karl  M.  Way 
and  E.  C.  Waters,  assistants. 

WORK   DONE    IN    THE    LABORATORY. 

From  May  up  to  January  1  the  laboratory  has  received  over  1,000  samples,  representing 
coal  from  nineteen  States  and  three  Territories.  The  proximate  analyses  and  sulphur  deter- 
minations have  been  made  on  practically  all  of  these,  and  the  ultimate  analyses,  determina- 
tions of  the  heating  value,  and  other  special  determinations  have  been  made  on  such  of  the 
samples  as  have  required  the  additional  work. 

In  addition  to  the  regular  routine  work  on  the  coal  samples,  some  tests  on  tars  and  some 
laboratory  work  on  the  washing  of  coal  have  been  conducted,  while  a  limited  number  of 
experimental  lines  of  work  have  been  followed  up,  in  so  far  as  the  time  at  the  disposal  of  the 
laboratory  force  has  permitted. 

Analytical  results  are  presented  in  the  detailed  report  on  each  sample  (pp.  53-233). 


WASHING  TESTS. 


By  John  D.  Wick. 


INTRODUCTION . 

As  noted  in  the  description  of  the  washing  tests  made  during  1904, «  the  lack  of  adequate- 
storage  facilities  and  the  constant  demand  on  the  conveying  and  weighing  apparatus  for 
delivering  coal  to  the  boilers  and  producer  greatly  interfered  with  the  washing  tests  and 
tended  somewhat  to  vitiate  the  results. 

IMPROVEMENT   IN   EQUIPMENT. 

In  order  to  eliminate  these  difficulties,  important  changes  were  made  at  the  beginning  of 
1905  in  the  arrangement  of  the  washery  building.  To  the  four  35-ton  and  two  172-ton 
storage  bins  in  use  during  1904  were  added  five  35-ton  bins,  which  increased  the  storage 
capacity  of  the  washery  building  from  175  tons  to  350  tons.  The  construction  of  three 
50-ton  auxiliary  bins  on  the  ground  adjacent  to  the  coke  ovens  further  increased  the  capac- 
ity to  500  tons. 

A  30-inch  Jeffrey  conveying  belt  was  installed  running  from  the  car  siding  directly  to  the 
gas  producer  and  boilers.  This  is  used  to  deliver  coal  to  the  gas  producer  and  boilers  with- 
out crushing,  or,  in  other  words,  in  the  same  condition  as  when  received  from  the  mine. 
This  conveyer  has  the  additional  advantage  of  relieving  the  main  conveyer  in  the  washery 
building  of  a  large  portion  of  work,  leaving  it  available  for  use  in  connection  with  washing 
tests. 

In  rearranging  the  washing  apparatus  the  Stewart  modified  jig  in  use  during  1904  was 
retained,  but  the  New  Century  jig  was  replaced  by  two  Luhrig  fine-coal  jigs.  The  Stewart 
jig  will  wash  coal  composed  of  pieces  crushed  to  1|  inches  in  diameter,  but  the  Luhrig  jigs 
can  be  used  only  for  coal  one-half  inch  in  diameter  or  less.  With  this  equipment  washing  tests 
have  been  made  with  considerably  better  results  than  were  obtained  in  1904,  and  owing  to 
the  increased  storage  facilities  larger  samples  of  coal  have  been  treated,  affording  a  better 
opportunity  for  accurate  adjustment  of  the  jigs  and  for  continuous  runs  approximating 
practical  washing  conditions.  The  water  for  washing  tests  is  taken  from  the  city  mains 
and  is  reused  by  being  pumped  from  the  settling  tank  back  to  tfi3  jigs. 

TESTS  MADE. 

Thirt}r-eight  samples  of  coal  from  eight  States,  as  enumerated  below,  were  washed  during 
the  period  from  May  1,  1905,  to  January  1,  1906.  The  results  of  these  washing  tests  will 
be  found  in  the  detailed  report  on  each  sample,  presented  on  pages  53-233  of  this  report. 

Illinois  No.  6.— Run-of-mine  coal  from  Coffeen  mine,  Clover  Leaf  Coal  Company,  Coffeen,  Hi. ;  washed 
for  steaming  test. 

Illinois  No.  7.— Slack  coal  from  No.  2  mine,  Lumaghi  Coal  Company,  Collinsville,  111.;  washed  for 
steaming  and  coking  tests. 

Illinois  No.  9.— Run-of-mine  coal  from  No.  2  mine,  Mount  Olive  and  Staunton  Coal  Company,  Staun- 
ton, 111. 

a  Bull.  U.  S.  Geol.  Survey  No.  2G1,  1905,  p.  60. 
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Illinois  No.  10.— Slack  coal  from  West  Frankfort  mine,  Dering  Coal  Company,  West  Frankfort,  111. 
washed  for  steaming  test. 

Illinois  No.  12.— Run-of-mine  coal  from  Bush  No.  1  mine,  Western  Coal  and  Mining  Company,  Bush, 
111.;  washed  for  steaming  test. 

Illinois  No.  13.— 1^-inch  and  6-inch  egg  coal  from  Benton  mine,  Benton  Coal  Company,  Benton,  111.; 
washed  for  steaming  test. 

Illinois  No.  14.— Lump  coal  from  No.  2  mine,  Capital  Coal  Company,  Springfield,  111.;  washed  for 
steaming  test. 

Illinois  No.  15.— Lump  coal  from  South  mine,  Pettinger  &  Davis  Company,  Centralia,  111.;  washed 
for  steaming  test. 

Illinois  No.  16.— Lump  and  egg  coal  from  No.  7  mine,  Big  Muddy  Coal  and  Iron  Company,  Herein,  111.; 
washed  for  steaming  and  coking  tests. 

Illinois  No.  18.— Lump  coal  from  La  Salle  mine,  La  Salle  County  Carbon  Coal  Company,  Lasalle,  111.; 
washed  for  steaming  test. 

Indiana  No.  3.— Nut  and  slack  coal  from  No.  3  mine,  J.  Wooley  Coal    Company,  Boonville,  Ind.; 
washed  for  steaming  and  coking  tests. 

Indiana  No.  4.— Screenings  from  No.  29  mine,  Consolidated  Indiana  Coal  Company,  Star  City,  Ind.; 
washed  for  steaming  and  coking  tests. 

Indiana  No.  6.— Run-of-mine  coal  from  No.  34  mine.  Consolidated  Indiana  Coal  Company,  Ilymera, 
Ind.;  washed  for  steaming  and  coking  tests. 

Indiana  No.  7.— Lump  and  nut  coal  from  Little's  mine,  S.  W.  Little  Coal  Company,  Littles,  Ind.; 
washed  for  steaming  and  coking  tests. 

Indiana  No.  8.— Lump  coal  from  Deep  Vein  mine,  Deep  Vein  Coal  Company,  Terre  Haute,  Ind.; 
washed  for  steaming  test. 

Indiana  No.  9.— Run-of-mine  coal  from  Red  Bird  mine,  Fauvre  Coal  Company,  Macksville,  Ind.; 
washed  for  steaming  test. 

Indiana  No.  10. — Lump  coal  from  No.  10  mine,  Park  County  Coal  Company,  Rosedale,  Ind.;  washed 
for  steaming  tests. 

Maryland  No.  1. — Run-of-mine  coal  from  Washington  No.  3  mine,  Piedmont  and  Georges  ('reek  Coal 
Company,  near  Piedmont,  W.  Va.;  washed  for  steaming  and  coking  tests. 

Ohio  Nos.  1  and  2. — Run-of-mine  coal  from  No.  10  mine,  Superior  Coal  Company,  near  Wellston, 
Ohio;  washed  for  steaming  and  coking  tests. 

Ohio  No.  3.— Run-of-mine  coal  from  Gosline  &  Barbour  mine,  Ohio  Mining  and  Manufacturing  Com- 
pany, Shawnee,  Ohio;  washed  for  steaming  and  coking  tests. 

Ohio  No.  4..— Three-fourths  inch  coal  from  Crow  Hollow  nunc,  United  States  Coal  Company,  Bradley, 
Ohio;  washed  for  steaming  and  coking  tests. 

Ohio  No.  6. — Run-of-mine  coal  from  No.  1  mine,  NeffsCoal  Mining  Company,  Neffs,  Ohio;  washed  for 
steaming  and  coking  tests. 

Ohio  No.  7. — Lump  coal  from  Forsythe  mine,  Forsythe  Coal  Company,  Danford,  Ohio;  washed  for 
steaming  and  coking  tests. 

Ohio  No.  8. — Run-of-mine  coal  from   Dixie  nunc,   Upson  Coal  and  Mining  Company,  Dixie,  Ohio; 
washed  for  coking  tests. 

Ohio  No.  9.— Screenings  from  Clarion  mine,    Gallia  Mining  Company,  Clarion,   Ohio;  washed   for 
steaming  and  coking  tests. 

Pennsylvania  No.  5.— Three-fourths  inch  coal  from  No.  2  mine,  James  W.  PHlsworth  &.  Co.,  Ellsworth, 
Pa.;  washed  for  steaming  and  coking  tests. 

Pennsylvania  No.  6.— Run-of-mine  coal  from  Hustead-Seamens  mine,  Hustead-Seamens  Coal  and 
Coke  Company,  East  Millsboro,  Pa.;  washed  for  steaming  and  coking  tests. 

Pennsylvania  No.  7.— Run-of-mine  coal  from  Ligonier  mine,  Old  Colony  Coal  and  Coke  Company 
near  Ligonier,  Pa.;  washed  for  steaming  and  coking  tests. 

Pennsylvania  No.  .9.— Run-of-mine  coal  from  Kimmelton  mine,  Reading  Iron  Company,  Kinunelton, 
Pa.;  washed  for  coking  test. 

Virginia  No.  2.— Run-of-mine  coal  from  McConnell  mine,  Interstate  Investment    Company,   near 
Crab  Orchard,  Va.;  washed  for  steaming  and  coking  tests. 

West  Virginia  No.  4.— Run-of-mine  coal  from  No.  2  mine,  Elkins  Coal  Company,  Bretz,  W.  Va.; 
"washed  for  coking  test. 

West  Virginia  No.  16.— Slack  coal  from  Monongah  No.  0  mine,  Fairmont  Coal  Company,  Monongah, 
W.  Va.;  washed  for  coking  test. 

West  Virginia  No.  17.— Run-of-mine  coal  from  country  bank,  Elkins  Coal  Company,  near  Bretz, 
W.  Va.;  washed  for  steaming  and  coking  tests. 

West  Virginia  No.  20.— Run-of-mine  coal   from    Keystone  mine,  Stevens  Coal   Company,    Acme, 
W.  Va.;  washed  for  steaming  and  coking  tests. 

West  Virginia  No.  21.— Run-of-mine  coal   from   Gas  mine.    Winifrede  Coal  Company     Winifrede, 
W.  Va.,  washed  for  steaming  and  coking  tests 

Wyoming  No.  3.  —  Run-of-mine  coal  from  mine  of  Stilwell  Coal  Company,  Aladdin,  Wyo.;  washed  for 
steaming  and  coking  tests. 
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By  L.  P.  Breckenridge. 


EQUIPMENT. 

The  steaming  tests  under  the  Heine  boilers  have  been  continued  under  practically  the 
same  conditions  as  the  78  trials  made  during  the  period  of  the  Louisiana  Purchase  Exposi- 
tion. For  convenience  the  principal  proportions  of  the  boiler  settings  are  shown  in  the  fol- 
lowing table: 

Leading  proportions  of  the  two  Heine  water-tube  boilers  used  in  the  fuel-testing  plant. 


Boiler         Boiler 
No.  1.         No.  2. 


Rated  capacity  of  boiler horse  power. . 

Water-heating  surface square  feet. . 

Superheating  surface 

Grate  area square  feet.. 

Air  space  through  grate percent.. 

Available  stack  draft inches  of  water. . 

Height  of  steel  stacks feet. . 

Area  of  steel  stacks square  feet . . 

Number  of  3|-inch  tubes  on  each  boiler 

Usual  steam  pressure  carried pounds. . 


210 

2,031 

None. 

36.4 

35 

.75 

115 

7.67 

116 

80 


The  two  boilers  used  for  these  tests  are  exactly  similar  in  construction  and  setting.  Each 
is  provided  with  its  own  stack  and  fed  by  its  own  injector.  The  scales  and  instruments  used 
in  the  trials  are  frequently  checked  and  maintained  in  an  accurate  condition. 

IMPROVEMENTS  AND   ADDITIONS. 

After  the  completion  of  the  World's  Fair  series  of  steaming  tests  a  few  changes  in  the 
settings  were  made,  as  follows: 

A  McClave  rocking  grate  was  installed  under  boiler  No.  2.  It  was  thought  that  some 
coals  could  be  handled  more  satisfactorily  on  a  grate  of  this  type  and  this  proved  to  be  the 
case.  The  B.  F.  Sturtevant  Company  loaned  the  plant  a  forced-draft  outfit,  consisting  of 
blower  and  direct-connected  steam  engine.  This  has  been  set  up  so  as  to  discharge  air  into 
the  closed  ash  pits  under  each  grate.  By  the  aid  of  a  light  draft  it  has  been  possible  to  burn 
lignites  high  in  moisture  with  fair  results.  A  series  of  trials  with  slack  coals  and  dried  lig- 
nites is  contemplated  later. 

The  brick  walls  have  been  given  two  coats  of  paint  and  all  cracks  and  openings  have  been 
carefully  stopped  with  asbestos  paste.  A  special  air-leakage  test  box  has  been  used  to 
locate  leaks  of  air  in  the  settings  and  all  leaks  have  been  promptly  stopped. 

During  the  first  weeks  of  this  series  of  trials  several  gas-mixing  devices  were  tried  in  the 
combustion  chamber,  such  as  fire-brick  honeycombs,  but  they  lacked  durability,  perhaps 
because  of  faulty  construction  and  inferior  material.  A  honeycomb  wall  was  then  built  of 
very  large  fire-clay  shapes,  6  by  12  by  18  inches,  which  withstood  the  heat  for  six  months. 
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Considering  the  facts  that  the  floor  of  the  combustion  chamber  had  no  special  rigidity  and 
that  this  was  our  first  experience  in  selecting  material  for  and  erecting  such  a  structure,  it  is 
fair  to  assume  that  it  is  commercially  practicable  to  use  such  mixing  structures  in  combus- 
tion chambers. 

The  object  of  this  construction  is  to  subdivide  and  mix  the  gases  coming  from  the  fuel  bed 
and  to  cause  them  to  travel  a  greater  distance  before  striking  the  cold  tubes.  These  fire- 
clay masses  also  absorb  heat  between  firings  and  give  it  out  just  after  firings  when  there  is  a 
large  rush  of  cold  air  and  hydrocarbons. 

Recently  the  lowest  row  of  tubes  of  boiler  No.  2  has  had  the  protecting  tiles  changed  from 
the  "C"  to  the  rectangular  flat-bottomed  type.  The  "C"  tiles  gave  much  trouble  from 
breakage  due  to  radiant  heat  and  were  also  frequently  broken  with  fire  tools.  The  flat- 
bottomed  tiles  are  more  durable  and  will  be  put  on  the  other  boiler  as  soon  as  its  "C"  tiles 
need  replacing.     The  rectangular  tiles  weigh  about  the  same  as  the  "C"  tiles. 

On  measurement  of  the  areas  left  between  the  tubes  at  the  end  of  the  lower  and  upper 
baffles  where  the  gases  respectively  enter  and  leave  the  boiler  tubes,  it  was  found  that  a 
much  shorter  length  of  openings  would  do,  so  more  tube  tiles  were  added  below  and  more 
iron  tiles  above  until  the  openings  were  each  reduced  nearly  one-half;  thus  forcing  the  gases 
to  travel  a  slightly  greater  length  of  tube  surface. 

The  following  new  instruments  have  been  added  since  the  tests  of  last  year:  One  Crosby 
recording  steam  gage,  one  Bristol  recording  draft  gage,  one  Bristol  recording  flue  thermome- 
ter, one  Wanner  optical  pyrometer. 

The  instruments  have  served  as  a  check  on  the  regular  observations.  They  have  been 
checked  with  the  other  instruments  used  for  the  same  readings.  The  optical  pyrometer 
used  for  reading  combustion-chamber  temperatures  has  been  easily  handled  and  has 
been  found  exceedingly  useful  in  this  work. 

These  modifications  of  the  equipment  have  perhaps  improved  the  over-all  efficiencies  of 
this  year's  (1905)  tests  2  or  3  per  cent  over  last  year's. 

PERSONNEL. 

Prof.  Dwight  T.  Randall,  who  had  local  charge  of  the  steaming  tests  in  1901,  returned  to 
the  University  of  Illinois,  and  Mr.  Walter  T.  Ray,  of  the  Chicago  Edison  Company,  was 
appointed  to  the  vacancy.  Later  Mr.  Clyde  McClure  resigned  as  boiler-room  chemist,  to 
assume  duties  with  the  above  company,  and  was  replaced  by  Mr.  Ralph  Gait,  of  the  Univer- 
sity of  Michigan.  The  same  fireman,  Mr.  Henry  Arens,  has  been  employed  continuously 
since  the  tests  began.  Mr.  Robert  H.  Kuss,  until  recently  instructor  on  steam  boilers  at  the 
University  of  Illinois,  has  joined  our  local  staff,  as  have  Messrs.  Lloyd  R.  Stowe,  W.  M.  Park, 
Fred  E.  Pahmeyer,  and  R.  C.  Matthews.  The  following  men  have  also  been  with  the  work 
from  the  start:  Messrs.  Henry  Kreisinger,  H.  W.  Weeks,  R.  IT.  Post,  and  C.  II.  Green. 

CHANGES  IN  METHODS  OE  TESTING. 

The  only  important  change  introduced  in  test  procedure  consisted  in  making  three  trials 
with  each  coal,  but  the  three  ran  so  nearly  alike  that  hereafter  only  two  will  be  made.  In 
the  first  series  only  one  trial  was  made  with  each  coal.  The  feeling  has  been  that  some 
changes  in  proportions  of  baffling  might  increase  the  over-all  efficiency  of  all  the  trials. 
Still  the  temptation  to  make  any  marked  changes  has  been  resisted,  in  the  belief  that  the 
object  for  which  these  tests  are  being  conducted  will  be  better  served  by  keeping  to  the  same 
ratios  in  all  the  tests.  The  results  will  then  more  truly  show  the  comparative  value  of  the 
various  fuels  than  they  would  if  changes  in  the  setting  were  attempted. 

WORK  DONE. 

On  64  coals,  some  of  them  washed  in  part,  there  were  made  185  tests,  which  are  included  in 
this  report;  several  tests  were  thrown  out.  Coals  were  tested  from  Illinois,  Indiana,  Ken- 
tucky, Maryland,  North  Dakota,  Ohio,  Pennsylvania,  Virginia,  West  Virginia,  and  Wyoming. 
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FEATURES  OF  THE  INVESTIGATION. 

It  is  probable  that  the  general  efficiencies  obtained  are  fairly  good.  But  the  Survey 
clearly  realizes  that  it  is  working  with  limits  imposed  by  its  particular  apparatus,  though 
these  limits  are  not  the  fault  of  the  Heine  construction,  inasmuch  as  any  combination  of 
grate,  furnace,  and  boiler  would  have  faults.  For  this  reason  and  others  all  steaming  tests 
are  only  approximately  comparative  and  not  final  as  between  coals.  Steaming  tests  should 
be  made  more  with  the  idea  of  eliminating  them  in  future  years  than  of  accepting  them  as 
final.     Toward  this  end  engineers  should  work  with  the  aid  of  chemistry  and  physics. 

The  determination  of  the  calorific  capacity  of  the  various  steaming  coals  has  shown,  during 
the  last  few  years,  that  these  coals  contain  a  larger  number  of  heat  units  than  were  formerly 
credited  to  them.  This  has  resulted  in  somewhat  lower  efficiencies  than  have  sometimes 
been  reported. 

Before  closing  the  present  series  of  trials  it  is  hoped  that  tests  may  be  made  with  several 
standard  coals,  which  will  show  the  effect  of  changes  in  certain  fundamental  ratios  on  the 
over-all  efficiency  of  these  outfits. 

Some  of  the  more  important  results  of  the  steaming  tests  are  given  on  pages  53-233,  in  the 
detailed  report  on  the  various  coal  samples  used. 

SPECIAL  TESTS. 

Attention  is  called  to  some  special  tests  made  during  the  period  covered  by  this  report,  as 
follows: 

TESTS    ON    MIXED    COALS. 

Tests  Nos.  240,  248,  and  254  were  made  on  Virginia  No.  4.  In  the  first  test  the  clinker 
fused  onto  the  grate  so  as  to  be  very  difficult  to  remove ;  in  the  two  remaining  tests  about 
200  pounds  of  nut-sized  limestone  was  spread  over  the  grate  before  starting,  so  that  the 
clinker  lifted  up  very  easily.  The  average  boiler  efficiency  for  these  three  tests  was  66.6 
per  cent. 

Test  No.  242  was  run  on  Pennsylvania  No.  8  dried.  The  boiler  efficiency  was  68.3  per 
cent.  Cleaning  was  very  easy.  The  Virginia  coal  was  very  free  burning  and  long  flaming, 
and  the  Pennsylvania  coal  very  short  flaming.  It  was  thought  that  by  mixing  them,  as  a 
matter  of  experiment,  a  better  result  would  be  attained;  but  the  boiler  efficiency  was  only 
61.7  per  cent.  There  were  outside  reasons  for  the  result  being  low,  but  the  best  that  can  be 
said  is  that  the  experiment  was  indeterminate.     The  grate  behavior  was  improved. 

TESTS    ON    DRIED    COALS. 

Some  of  Pennsylvania  No.  8  was  dried  and  burned  in  test  No.  242.  The  moisture  to  start 
with  was  only  about  3  per  cent  and  it  was  reduced  to  0.42  per  cent  by  drying  in  a  Bartlett 
rotary  drier  at  240°  F.  At  the  same  time  some  of  the  volatile  matter  was  driven  off,  so  that 
the  British  thermal  units  of  the  dry  coal  fell  from  about  14,800  to  14,660;  with  the  average 
boiler  efficiency  of  the  four  tests  run  on  the  coal  as  received,  the  performance  was  a  shade 
better  only,  and  on  the  whole  there  was  a  considerable  loss. 

Two  tests,  Nos.  243  and  244,  were  run  on  Ohio  No.  9  B,  dried  after  washing,  with  a  slight 
loss  of  efficiency,  not  to  speak  of  the  drying  having  reduced  the  British  thermal  units  of  the 
dry  coal  about  1.5  per  cent,  as  in  the  other  case. 

These  drying  tests  were  made  as  preliminary  to  some  tests  to  be  run  on  dried  lignites. 

TWENTY-FOUR  HOUR    RUNS. 

It  can  be  calculated  that  from  1  to  2  per  cent  of  the  heat  generated  in  a  test  is  lost  in  heat- 
ing the  brickwork  in  the  morning,  notwithstanding  that  the  furnace  is  fired  hard  foi  two 
hours  before  starting.  To  learn  something  of  this,  some  tests  were  run  on  the  same  coals, 
starting  the  very  instant  the  preceding  ones  ended.  The  preceding  test  numbers  were  237, 
243,  and  249;  average  boiler  efficiency,  66.2  per  cent;  average  furnace  temperature, 
2,388°  F.  The  immediately  succeeding  test  numbers  were  238,  244,  and  250;  average 
boiler  efficiency,  67.3  per  cent;  average  furnace  temperature,  2,355°  F.  These  tests  show 
an  average  gain  of  1.1  per  cent,  which  is  nonconclusive.     The  research  is  being  continued. 
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By  Robert  H.  Fernald. 


EQUIPMENT. 

In  order  that  the  work  outlined  for  1905  by  the  gas-producer  division  of  the  fuel-testing 
plant  might  be  completed  in  the  time  allowed,  it  became  necessary  to  increase  the  capacity 
of  the  plant.  Accordingly,  a  second  producer  with  its  economizer  was  installed,  so  that 
the  plant  now  consists  of  two  independent  producers,  both  discharging  into  the  same  scrub- 
ber. These  producers  are  worked  independently,  one  being  charged  while  the  other  is  in 
operation.  By  this  arrangement  no  time  is  lost  in  changing  from  one  coal  to  another  at 
the  end  of  any  test,  as  a  simple  manipulation  of  valves  brings  the  second  producer  into 
operation  when  the  first  is  cut  out.  The  remainder  of  the  operating  portion  of  the  plant 
has  not  been  changed,  so  far  as  new  installations  are  concerned,  though  several  changes  in 
detail  have  been  made  from  time  to  time  as  the  nature  of  the  work  demanded.  Some  of 
these  changes  are  noted  later  in  this  report. 

Owing  to  the  fact  that  the  chemical  laboratory  originally  installed  in  connection  with 

this  division  of  the  plant  was  far  from  adequate,  a  special  building  was  erected  sufficiently 

near  the  gas  holder  and  engine  to  reduce  inaccuracies  in  gas  sampling  and  other  similar 

work  to  a  minimum  and  at  the  same  time  providing  comfortable  accommodations  for  the 

chemists. 

PERSONNEL. 

Capt.  John  A.  Laird,  a  consulting  engineer  of  St.  Louis,  who  has  been  connected  with  the 
plant  since  September,  1904,  has  continued  the  supervision  of  the  operating  details  of  the 
tests  and  since  December  1,  1905,  has  also  had  active  charge  of  the  mechanical  operation 
of  the  producers.  Until  December  1  the  manipulation  of  the  producers  was  directed  by 
Mr.  C.  O.  Nordensson,  of  R.  D.  Wood  &  Co.,  who  remained  with  the  testing  plant  about  a 
year.  Since  the  renewal  of  operations  in  May,  1905,  Mr.  J.  P.  Quam,  of  the  Westinghouse 
Company,  has  had  supervision  of  the  operations  of  the  gas  engine.  He  has  had  as  assistant 
engineers  Messrs.  R.  E.  Peshak  and  F.  V.  Roy.  The  computations  have  been  in  charge  of 
Mr.  W.  C.  Weidmann,  assisted  by  Mr.  Kurt  Toensfeldt.  Until  about  July  1,  1905,  the 
chemical  work  of  the  producer-gas  tests  was  directed  by  Mr.  II.  G.  Ecker,  with  Messrs. 
H.  A.  Grine  and  J.  G.  Goodwin  as  assistants.  Since  that  date  Mr.Grine  has  been  head 
chemist,  with  Messrs.  J.  G.  Goodwin  and  W.  L.  Hempelmann  as  assistants.  The  observa- 
tions have  been  made  by  Messrs.  Curt  Adler,  C.  L.  Armstrong,  L.  A.  Delano,  S.  P.  Howell, 
W.  B.  Lemmon,  and  Julien  Teza. 

IMPROVED  CONDITIONS  OE  TESTING. 

The  operating  conditions  from  May  1  to  December  31,  1905,  have  been  far  superior  to 
those  that  were  possible  during  the  Exposition  period  of  1904,  and  the  results  presented  in 
this  report  have  been  subjected  to  refinements  that  were  not  attainable  in  the  previous 
operation  of  the  plant.  A  comparison  of  these  figures  with  those  obtained  during  1904, 
published  in  Bulletin  No.  261  (1905)  and  Professional  Paper  No.  48  (1906)  of  the  United 
States  Geological  Survey,  will  show  the  general  increase  in  efficiency  of  manipulation  due 
to  the  improved  conditions. 

The  determination  of  the  amount  of  coal  actually  burned  in  the  producer  for  any  given 
period  is,  at  best,  a  factor  of  more  or  less  uncertainty.     To  reduce  the  possible  error  to  a 
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minimum,  it  was  deemed  necessary  to  make  the  test  on  each  coal  as  long  as  consistent.  A 
schedule  was  therefore  adopted  at  the  beginning  of  this  series  of  tests  involving  two  sixty- 
hour  runs  per  week.  The  first  eight  to  twelve  hours  of  each  test  period  are  used  for  getting 
the  fuel  bed  into  uniform  and  efficient  condition.  During  these  preliminary  hours  records 
are  taken  as  in  the  regular  tests,  but  the  official  test,  as  reported,  includes  only  the  last 
forty-eight  or  fifty  hours  of  the  run,  during  which  time  the  conditions  are  maintained  as 
uniform  as  possible.  Special  attention  is  being  directed  to  the  very  important  item  of 
measurement  of  the  coal  actually  used  and  special  charts  and  checking  devices  have  been 
introduced  for  this  purpose. 

Owing  to  the  lack  of  reliability  in  the  operation  of  the  gas  engine,  many  of  the  tests 
conducted  during  the  Exposition  period  were  of  a  few  hours'  duration  only,  but  since  the 
present  series  of  tests  began  (May,  1905)  no  difficulty  has  been  experienced  in  starting  the 
engine  at  8  a.  m.  Monday  and  continuing  day  and  night  without  a  stop  until  8  a.  m.  Saturday. 
During  this  period  two  different  coals  are  tested,  and  the  change  of  gases  is  made  at  8  p.  m. 
Wednesday  without  stopping  the  engine. 

NUMBER  OF  TESTS  MADE. 

During  the  period  from  May  1,  1905,  to  January  lr  1906,  sixty-four  producer-gas  tests 
have  been  made.  One  of  these  tests  was  run  on  coke  breeze  and  one  on  Brazil  coal.  The 
remaining  sixty-two  were  divided  as  follows  among  different  States:  California,  three  tests 
on  lignite  and  locomotive  cinders;  Illinois,  eighteen  tests  on  coal;  Indiana,  eight  tests  on 
coal;  Kansas,  one  test  on  coal;  Kentucky,  four  tests  on  coal;  North  Dakota,  three  tests 
on  lignite;  Ohio,  seven  tests  on  coal;  Pennsylvania,  seven  tests  on  coal;  Virginia,  four 
tests  on  coal;  West  Virginia,  five  tests  on  coal;  Wyoming,  two  tests  on  coal. 

SPECIAL  FEATURES  OF  THE  INVESTIGATIONS. 

The  results  of  the  majority  of  the  tests  have  been  exceedingly  gratifying,  official  records 
having  been  made  as  low  as  0.95  pound  of  dry  coal  per  hour  burned  in  the  producer  per 
electrical  horsepower  developed  at  the  switchboard,  or  0.80  pound  of  dry  coal  per  hour 
burned  in  the  producer  per  brake  horsepower,  on  the  basis  of  an  assumed  efficiency  of  85 
per  cent  for  generator  and  belt. 

Throughout  the  tests  a  constant  effort  has  been  made  to  do  away  with  unnecessary 
appliances.  This  effort  has  furnished  valuable  and  interesting  information  and  has  centered 
attention  on  several  radical  changes  in  the  details  of  producer-gas  plant  construction. 

It  was  found  at  an  early  date  that  more  or  less  sulphur  was  passing  the  purifier  and  enter- 
ing the  engine  cylinders.  Investigations  by  the  chemists  showed  that  purifiers  consisting 
of  oxidized  iron  filings  and  shavings  are  fairly  efficient  for  coals  containing  little  sulphur — 
1  per  cent  or  less;  but  it  was  found  that  for  coals  containing  larger  percentages  of  sulphur 
the  purifier  became  completely  exhausted  after  about  six  or  eight  hours.  Mixtures  of 
lime  and  shavings  were  tried,  but  with  little  success.  As  a  result  of  these  investigations 
the  purifier  has  been  discarded,  and  the  gas,  carrying  its  full  percentage  of  sulphur,  has 
been  charged  directly  into  the  engine  cylinders.  This  method  of  operating  has  been  going 
on  for  many  months,  and  no  ill  effects  have  been  discovered,  though  coal  has  been  used 
containing  as  high  as  8.1  per  cent  of  sulphur. 

One  feature  of  the  plant  as  installed  was  the  economizer,  used  for  preheating  the  air  for 
the  blast.  A  series  of  experiments  has  shown  no  effect  on  the  chemical  composition  of  the 
gas  or  on  the  efficiency  of  the  plant  when  air  at  ordinary  atmospheric  temperature  was 
substituted  for  preheated  air.  As  a  result  the  economizer,  as  an  economizer,  has  been 
discarded  and  the  construction  of  the  plant  again  simplified. 

Other  modifications  and  changes  are  under  investigation  at  the  present  time,  the  most 
important  from  an  economic  standpoint  relating  to  the  utilization  of  slack  coal  in  producers. 

The  results  of  the  producer-gas  tests  will  be  found  in  the  detailed  report  on  each  sample 
presented  on  pages  53-233. 
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By  A.  W.  Belden. 


EQUIPMENT. 

The  ovens  in  which  the  tests  of  the  coking  qualities  of  coals  have  been  made  are  of  the 
regular  beehive  pattern.  Of  the  battery  of  three  ovens,  two  are  of  standard  size,  12  feet 
in  diameter  and  7  feet  high;  the  third  is  12  feet  in  diameter  and  6  feet  4  inches  high. 
This  change  was  made  by  raising  the  bottom  of  one  of  the  standard  ovens  8  inches  with 
well-tamped  loam  and  bottom  tile  of  the  usual  size.  The  object  of  this  was  to  bring  the 
charge  nearer  the  dome  of  the  oven  and  effect  a  more  rapid  penetration  of  heat. 

For  the  first  19  tests  only  the  small  oven  was  used.  In  the  twentieth  charge  one  of 
the  7-foot  ovens  was  blown  in,  and  both  have  been  used  continuously  during  the  remainder 
of  the  work.  Owing  to  the  limited  supply  of  coal  it  has  not  been  possible  to  use  more  than 
two  ovens.  Both  of  these  ovens  may  therefore  be  considered  as  end  ovens,  which  by  some 
are  supposed  to  yield  results  less  favorable  than  those  from  ovens  located  between  other 
heated  ovens;  though,  were  this  supposition  correct,  the  difference  would  be  fully  balanced 
by  the  greater  care  bestowed  on  these  experimental  ovens  as  compared  with  ovens  operated 
under  normal  conditions.  Since  both  of  the  oven9  used  are,  in  the  sense  indicated,  end 
ovens,  the  results  obtained  in  each  are  comparable  one  with  the  other. 

In  charging  the  ovens  for  the  first  nineteen  tests  the  larry  used  held  less  than  1  ton.  This 
necessitated  the  filling  and  emptying  of  the  larry  six  to  eight  times  before  the  charge  was 
completed.  Each  portion  thus  became  hot  and  began  to  gas,  invariably,  and  often  to 
blaze,  before  the  next  portion  of  the  charge  was  added.  This  unfortunate  state  of  affairs 
is  believed  to  be  responsible,  at  least  in  some  measure,  for  cross  lamination  and  cross  break- 
age of  the  coke,  in  many  of  these  tests  layers  of  coal  as  charged  showing  plainly  in  each 
oven  drawn.  The  average  time  of  charging  with  this  device  was  about  one  hour;  the  whole 
charge  should  be  put  in  at  once  and  as  rapidly  as  possible. 

After  the  nineteenth  charge  a  standard-size  larry,  kindly  loaned  by  the  H.  C.  Frick  Coke 
Company,  was  installed  and  this  lamination  and  cross  breakage  disappeared,  while  the  time 
of  charging  was  reduced  to  an  average  of  seven  minutes. 

PERSONNEL. 

The  writer  took  charge  of  this  work  in  May,  succeeding  Mr.  Fred.  W.  Stammler,  of  Johns- 
town, Pa.  He  was  assisted  by  Mr.  W.  E.  Vickers,  of  Pocahontas,  Va.,  to  whom  in  large 
measure  is  due  whatever  success  has  been  accomplished  during  these  investigations. 

PROCEDURE   OF  TESTS. 

All  coal  was  finely  crushed  through  a  Williams  mill  unless  otherwise  requested  and  these 
exceptions  are  noted  in  the  subjoined  detailed  report  (pp.  53-233).  The  coals  marked  "  not 
crushed"  were,  when  unloaded  from  the  cars,  put  through  rolls  having  an  aperture  of  1^ 
inches.  The  coals  put  through  the  Williams  mill  will  practically  all  pass  through  a  10-mesh 
sieve. 
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The  ovens  were  always  closed,  both  door  and  trunnel  head,  directly  after  being  drawn, 
and  allowed  to  gather  heat,  the  length  of  time  varying  as  necessity  demanded.  The  aver- 
age time  was  one  hour  and  a  half. 

The  sample  of  coal  was  taken  at  regular  intervals  as  the  charge  was  emptied  from  bin 
to  larry,  using  a  small  shovel  holding  about  a  quarter  of  a  pound;  the  total  weight  of  the 
sample  averaged  45  pounds. 

The  sample  of  coke  was  taken  from  five  different  parts  of  the  oven,  as  nearly  as  possible 
from  the  same  location  for  each  test:  One  piece  2  feet  from  the  oven  door;  one  2  feet  from 
each  side,  on  a  line  drawn  from  the  center  of  the  oven;  one  from  the  center,  and  one  2  feet 
from  the  back  wall,  on  a  line  with  the  point  of  selection  of  the  pieces  taken  from  the  door 
and  the  center.  The  separate  pieces  of  coke  extended  the  whole  height  of  the  charge,  and 
were  as  nearly  uniform  in  size  as  possible. 

In  beginning  the  series  of  tests  the  first  charges  showed  a  rather  large  percentage  of 
breeze,  this  being  before  the  ovens  were  fully  seasoned,  and  black  butts  due  to  cold  bottom 
were  produced.  It  was  unfortunate  that  these  first  tests  should  have  been  on  supposedly 
noncoking  coals,  as  the  condition  of  the  oven  did  not  permit  it  to  give  as  effective  service 
as  would  probably  have  been  the  case  under  other  and  more  favorable  circumstances. 

EXTENT  OF  TESTS. 

In  the  scope  of  this  report,  covering  the  period  from  July  7  to  December  20,  are  included 
results  from  94  tests  of  46  coals  from  9  different  States,  as  follows:  Illinois,  5;  Indiana,  7; 
Kentucky,  4;  Maryland,  1;  Ohio,  9;  Pennsylvania,  6;  Virginia,  4;  West  Virginia,  9; 
Wyoming,  1.  Of  these  tests,  60  were  of  raw  coal,  32  of  washed  coal,  1  of  raw  coal  with  the 
addition  of  pitch,  and  1  of  washed  coal  with  the  addition  of  pitch. 

Of  the  46  different  coals,  six  produced  no  coke,  viz,  Illinois  No.  16  and  No.  19,  Indiana 
No.  3,  Ohio  No.  3,  Maryland  No.  l,and  Wyoming  No.  3.  No  coke  was  obtained  from  Illi- 
nois No.  16  owing  to  an  accident  to  the  larry;  the  test  was  discontinued.  Maryland  No.  1 
was  coked  by  the  addition  of  10  per  cent  pitch  to  washed  coal.  Wyoming  No.  3  is  a  lignite. 
Four  tests  were  made  on  Pennsylvania  No.  9;  two  gave  only  a  few  pieces  of  coke,  a  third 
produced  coke  of  inferior  quality,  and  the  fourth,  with  the  addition  of  5  per  cent  pitch  to 
raw  coal,  produced  coke,  but  of  no  better  quality  than  that  from  washed  coal. 

The  results  of  the  coking  tests  will  be  found  in  the  detailed  report  on  each  sample,  pre- 
sented on  pages  53-233. 

FURTHER  TESTS. 

It  is  intended  to  experiment  further  with  the  addition  of  volatile  hydrocarbons  to  non- 
coking  coals  and  coals  producing  an  inferior  grade  of  coke.  Conclusions  from  these  experi- 
ments will  be  incorporated  in  a  later  and  more  complete  report. 


BRIQUETTING  TESTS. 


By  J.  A.  Holmes. 


CHANGES   IX    EQUIPMENT. 

The  briquette  machine  used  in  the  larger  part  of  the  testing  work  during  1905  was  the 
one  built  by  Wm.  Johnson  &  Sons,  of  Leeds,  England,  referred  to  in  the  reports  of  this 
work  for  1904. «  The  American  machine  referred  to  in  the  same  report  was  returned  to  the 
owners  at  the  end  of  1904.  Briquettes  made  on  the  English  machine  during  1904  meas- 
ured 4|  by  6}  by  5^  inches  and  averaged  in  weight  6.8  pounds.  To  obtain  a  briquette 
that  would  more  nearly  fulfill  the  requirements  of  domestic  use  and  of  stationary  and  loco- 
motive boiler  practice,  it  was  thought  advisable  to  reduce  the  size.  To  this  end  the  mold 
wheel  on  the  machine  was  planed  down  so  as  to  make  a  briquette  1\  inches  (instead  of  b\ 
inches)  in  thickness,  the  other  dimensions  remaining  the  same.  By  adjusting  the  machine 
to  meet  this  change  it  was  possible  to  make  satisfactory  briquettes  weighing  about  Z\ 
pounds,  and  these  were  used  in  the  tests  mentioned  below. 

With  a  view  to  obtaining  a  greater  range  in  the  size  of  the  crushed  fuel  for  the  briquettes, 
a  series  of  pulleys  was  installed  on  the  driving  and  driven  shafts  operating  the  disintegrator, 
giving  approximately  80,  65,  and  50  per  cent  of  its  original  speed.  The  necessary  improve- 
ments were  also  made  in  the  construction  of  this  machine,  such  as  a  wider  driving  belt, 
extension  of  the  elevator  feeding  the  pug  mill,  proper  drainage  for  the  exhaust  pipe,  jack- 
eting steam  pipes,  etc.  By  these  improvements  easier  and  more  continuous  operation 
was  secured. 

To  determine  with  a  fair  degree  of  accuracy  the  percentage  of  binder  being  used  with  each 
fuel  in  the  English  briquetting  machine,  a  gate  was  placed  at  the  point  where  the  small 
screw  conveyor  discharges  the  pitch  into  the  mixing  screw  conveyor  containing  the  coal. 
The  percentage  of  binder  was  determined  by  weighing  coal  and  binder,  and,  by  experiment, 
the  proper  opening  of  the  gate  for  each  percentage  of  binder  was  determined. 

PERSONNEL,. 

Mr.  C.  T.  Malcolmson,  the  mechanical  engineer  in  charge  of  the  general  work  about  the 
fuel-testing  plant,  has  made  the  alterations  in  the  briquetting  equipment  mentioned  above 
and  has  also  conducted  the  tests  made  on  the  English  briquette  machine.  Prof.  A.  A. 
Steel,  of  the  University  of  Arkansas,  who  superintended  this  work  during  1904,  has  aided 
in  the  tests  of  1905  in  an  advisory  capacity.  Dr.  J.  E.  Mills,  of  the  University  of  North 
Carolina,  who  served  as  chemist  of  this  division  from  May  1  to  October  6,  1905,  conducted 
a  series  of  laboratory  experiments  on  the  relative  merits  of  different  binding  materials 
referred  to  in  the  following  section. 


aBull.  U.  S.  Geol.  Survey  No.  261,  1905,  p.  13;  Prof.  Paper  U.  S.  Geol.  Survey  No.  48,  1906,  p.  25. 
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LABORATORY   INVESTIGATIONS. 

In  the  laboratory  investigations  by  Dr.  J.  E.  Mills  the  substances  named  below  were 
tested  as  binding  materials  in  the  manufacture  of  briquettes,  both  as  to  the  possibility  of 
their  being  used  with  the  different  varieties  of  bituminous  coal  and  as  to  the  percentage 
of  each  binder  yielding  the  best  results  with  each  coal.  The  substances  tested  in  this  con- 
nection were  as  follows: 


INORGANIC    HINDERS. 


Clay. 
Lime. 
Magnesia. 

Magnesia  cement  (magnesium  oxide  and  magne- 
sium chloride). 


Plaster  of  Paris. 
Portland  cement. 
Natural  cement. 
Slag  cement. 
Water  glass. 


ORGANIC   BINDERS. 

A.   Wood  products. 


Rosin. 

Pitch  (rosin  anrl  tar). 
Pine-wood  tar. 
Hard-wood  tar. 


Beet  pulp. 
Lime  cake. 


Corn  starch. 


Blast-furnace  tar. 
Producer-gas  tar. 
Illuminating-gas  tar  (from  coal). 


Impsonite. 

Gilsonite. 

Maltha. 

Refined  Trinidad. 


Douglas-fir  tar. 

Wood  pulp. 

Sulphite  liquor  (from  paper  mills.) 


B.  Sugar-factory  residues. 

I   Beet-sugar  molasses. 
I  Cane-sugar  molasses. 

C.  Starch. 

|    Potato  starch. 

I).  Slaughterhouse  refuse. 

K.    Tars  and  pitches  from  coal. 

By-product  coke-oven  tar. 

Coal-tar  creosote. 

Various  grades  of  pitches  from  various  tars. 

Natural  asphalts. 

Refined  Bermuda. 

Hard   and   refined    or  gum    (from   impregnated 
sandstone,  etc.). 


G.  Petroleum  products. 


Crude  oil. 

Residuum  (asphalts,  etc.). 
Water-gas  tar. 
Water-gas  tar  pitch. 
Wax  tailings. 


Acid  sludge. 
Asphalt  tar. 
Pintsch-gas  tar. 
Pittsburg  flux. 


These  investigations  related  not  only  to  the  nature  and  the  amount  of  the  binder  neces- 
sary for  making  satisfactory  briquettes  with  each  of  the  several  coals  tested,  but  also  to 
the  extent  to  which  the  binding  quality  of  certain  of  these  materials  might  be  improved 
by  the  admixture  of  another  binding  material  or  another  variety  of  coal. 

Unless  otherwise  stated,  20  grams  of  each  coal  to  be  tested  were  weighed  out  and  mixed 
with  the  different  percentages  of  the  binding  material  and  placed  in  a  Battersea  crucible. 
A  small  amount  of  water  was  then  added  and  the  mixture  heated  with  sufficient  stirring 
to  thoroughly  mix  the  binder  and  coal  until  steam  came  off  freely  and  only  a  small  amount 
of  water  was  left  in  the  coal.  The  mixture  while  still  hot  was  pressed  in  a  small  laboratory 
hand  press,  on  which  a  pressure  of  3,500  to  4,000  pounds  per  square  inch  was  obtained. 
Each  briquette  weighed  approximately  5  grams. 
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TESTS  OF  BINDING  MATERIALS. 

There  is  need  for  much  additional  investigation  on  a  larger  scale  before  definite  results 
can  be  stated  concerning  the  several  possible  binding  materials  for  briquette  manufacture; 
but  the  examinations  made  by  Doctor  Mills  developed  certain  results  which  are  at  least 
suggestive. 

The  use  of  inorganic  binding  materials  such  as  those  mentioned  above  is  not  likely  to 
prove  practicable  under  any  ordinary  conditions,  except  that  in  the  case  of  noncoking 
coals,  when  coking  coals  can  not  be  obtained  to  mix  with  them,  a  small  percentage  of 
certain  of  these  materials  (such  as  magnesium  oxide  or  carbonate,  plaster  of  Paris,  etc.), 
if  added  to  other  binding  materials,  may  cause  the  briquettes  to  hold  together  better  in 
the  fire  and  hence  undergo  more  complete  combustion.  It  was  not  expected  that  all  of 
these  substances  could  be  successfully  used  as  binding  materials  in  the  manufacture  of 
briquettes;  nevertheless  it  was  believed  that  an  examination  of  each  substance  as  to  its 
adaptability  for  this  purpose  might  throw  some  light  on  the  general  problem  under  con-: 
sideration. 

Of  the  more  specific  results  in  the  testing  of  different  binding  materials,  the  following 
tentative  statements  are  made,  pending  further  investigations: 

The  use  of  clay,  lime,  and  cements  as  binding  materials  was  found  entirely  unsatisfac- 
tory, for  the  reason  that  they  add  largely  to  the  ash  constituent  of  the  briquette.  The 
briquettes  made  with  these  materials  as  bond  went  to  pieces  on  exposure  to  water  and 
weather  and  their  waterproofing  by  soaking  in  oils,  etc.,  was  found  difficult  and  expensive. 
Water  glass  (or  soda  silicate)  was  also  found  to  be  unsuitable  for  use  in  this  connection. 

From  4  to  6  per  cent  of  magnesium  oxide  used  as  a  binder  was  found  to  hold  the  bri- 
quettes together  satisfactorily  in  dry  weather  and  in  the  lire,  but  they  disintegrated  on 
exposure  to  rainy  weather  or  when  immersed  in  water. 

In  the  tests  with  plaster  of  Paris,  from  2  to  12  percent  of  this  material  being  used  as  a 
binder,  the  briquettes  made  were  hard  but  brittle,  and  quickly  disintegrated  on  exposure 
to  moisture.  Three  per  cent  of  magnesia  mixed  with  6  to  8  per  cent  of  water-gas  tar  pitch 
seemed  to  make  a  stronger  briquette  than  the  same  percentage  of  pitch  used  alone;  but 
the  improvement  in  the  quality  of  the  briquette  is  not  considered  sufficient  to  cover  the 
additional  cost  of  the  magnesia  and  the  additional  percentage  of  ash  which  it  brings  into 
the  briquette.     Furthermore,  this  addition  of  sulphur  to  the  coal  is  undesirable. 

None  of  the  sugar-factory  residues,  namely,  beet  pulp,  lime  cake,  beet-sugar  molasses, 
and  cane-sugar  molasses,  were  considered  satisfactory  as  binding  materials,  for  the  reason 
that  the  briquettes  made  with  them  disintegrate  on  exposure  to  the  weather,  and  no  inex- 
pensive waterproofing  has  as  yet  proved  satisfactory  on  a  commercial  scale. 

Nor  were  any  of  the  wood  products,  including  rosin,  pitch,  pine-wood  tar,  hard-wood 
tar,  Douglas-fir  tar,  wood  pulp,  and  sulphite  liquor  from  paper  mills,  when  used  alone 
regarded  as  satisfactory,  though  some  of  these  materials  used  in  combination  with  other 
binders  gave  results  of  some  promise,  and  deserve  further  investigation. 

The  tests  made  using  from  0.5  to  3  per  cent  of  starch  as  a  binding  material  with  different 
coals  gave  briquettes  which  were  strong,  wrere  smokeless  in  burning,  and  held  together  in 
the  fire  until  completely  consumed;  but  these  briquettes  went  to  pieces  when  wet  or  exposed 
to  the  weather  for  a  considerable  period  of  time.  Experiments  as  to  the  possibility  of 
cheaply  waterproofing  the  briquettes  bound  with  starch,  so  as  to  make  them  hold  together 
when  exposed  to  water,  were  sufficiently  successful  to  warrant  further  investigation  in 
this  direction.  Starch  is  obtainable  in  large  quantities  and  can  be  easily  produced  in 
almost  any  part  of  the  country.  In  its  crude  form  it  can  probably  be  obtained  at  a  price 
less  than  $20  per  ton.  At  this  price,  the  use  of  1  per  cent  of  starch  as  a  binder  would  add 
only  20  cents  per  ton  to  the  cost  of  the  briquettes. 

The  scarcity  and  high  price  of  slaughterhouse  refuse  would  prohibit  its  use  as  a  binding 
material  for  briquettes,  even  if  the  tests  with  it  were  otherwise  satisfactory,  which  was  not 
the  case. 
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The  tests  with  coal  tars  and  the  different  grades  of  pitch  made  from  these  tars  indicate 
that  probably  in  the  pitches  the  most  satisfactory  binders  for  the  manufacture  of  briquettes 
will  be  found ;  and  that  these  can  be  made  at  such  a  price  as  will  bring  the  cost  of  the  bind- 
ing material  used  to  not  more  than  50  to  75  cents  per  ton  of  briquettes.  Briquettes  made 
from  a  majority  of  the  bituminous  coals  with  a  good  grade  of  pitch  as  a  binder  are  suffi- 
ciently strong  to  bear  ordinal  handling;  they  will  stand  exposure  to  the  weather  for  a 
number  of  years  without  serious  deterioration;  and  they  burn  well  in  the  fire.  The  supply 
of  pitch  is  already  large  and  can  be  easily  increased.  The  price  now  ranges  from  $9  to  $11 
per  ton.  The  pitches  obtained  from  different  plants  and  those  obtained  at  different  times 
from  the  same  plant  varied  considerabfy,  not  only  in  their  boiling  points  but  in  other 
respects;  and  in  the  case  of  similar  pitches  the  percentage  necessary  for  the  proper  work- 
ing of  different  coals  seemed  to  vary  according  to  differences  in  the  quality  of  the  coals. 
It  was  found  to  be  better  to  mix  with  a  nonce  king  coal  10  to  20  per  cent  of  a  coking  coal, 
rather  than  to  increase  the  percentage  of  pitch. 

In  the  investigation  of  the  asphalts  as  binding  materials,  impsonite  from  Indian  Terri- 
tory was  found  to  be  rather  unsatisfactory,  though  in  a  number  of  tests  with  noncoking 
coals  the  result  was  improved  by  the  addition  to  such  coal  of  from  5  to  10  per  cent  of 
impsonite  in  addition  to  from  3  to  5  per  cent  of  ordinary  pitch  or  some  other  binding 
material.  From  4  to  8  per  cent  of  gilsonite  and  other  asphalts  from  Utah  gave  fairly 
satisfactory  results  as  a  binder.  This  material  is  said  to  exist  in  Utah  and  elsewhere  in 
large  quantities,  and  while  the  price  is  at  present  too  high  to  permit  its  extensive  use  as  a 
binder,  doubtless  should  the  demand  for  it  in  this  connection  increase  the  deposits  would 
be  opened  up  to  such  an  extent  that  it  might  be  sold  at  lower  prices. 

Experiments  were  made  with  several  other  asphaltic  materials,  and  though  the  results 
were  such  as  to  warrant  further  investigation  they  were  not  altogether  satisfactory.  As- 
phaltic tar  yielded  fairly  good  results  as  a  waterproofing  material  in  briquettes  made  with 
starch.     Asphaltic  materials  yielded  the  best  results  in  waterproofing. 

From  4  to  6  per  cent  of  maltha  (a  liquid  asphalt)  used  as  a  binder  yielded  fairly  satis- 
factory results  with  coking  coals.  With  noncoking  coals  it  was  found  to  be  insufficient  for 
the  purpose. 

Crude  petroleums  have  been  tested  as  binding  materials,  with  satisfactory  results.  The 
asphaltic  petroleums  were  used  successfully  in  waterproofing  briquettes  made  with  a 
starch  binder,  though  it  is  doubtful  whether  this  practice  would  prove  entirely  satisfactory 
in  operations  on  a  commercial  scale.  In  the  tests  the  success  of  the  waterproofing  was 
fairly  proportional  to  the  amount  of  asphaltic  material  in  the  petroleum.  As  a  binding 
material  the  asphaltic  petroleum  proved  even  more  successful  than  when  used  for  water- 
proofing purposes,  from  6  to  8  per  cent  being  entirely  satisfactory. 

The  petroleum  residuums  proved  to  be  successful  binding  materials  somewhat  in  pro- 
portion as  the  per  cent  of  asphalt  in  them  increased.  That  obtained  from  the  Gulf  Refin- 
ing Company,  of  Port  Arthur,  Tex.,  was  found  to  melt  at  a  temperature  of  100°  C,  and 
'about  99.38  per  cent  of  it  was  found  to  be  soluble  in  carbon  disulphide.  Another  sample 
of  asphaltic  petroleum  from  the  Gulf  Refining  Company  flowed  at  a  temperature  of  95°  C. 
and  of  this  it  was  found  that  carbon  disulphide  would  dissolve  99.88  per  cent.  From  4  to 
6  per  cent  of  this  material  gave  excellent  results  as  a  binder  for  briquettes. 

Water-gas  tar,  which  is  obtained  from  illuminating-gas  plants,  was  not  tested  sufficiently 
to  give  satisfactory  results,  but  it  is  believed  that  this  material  could  be  used  as  a  binder 
if  properly  mixed  with  other  somewhat  similar  materials.  It  is  necessary,  after  this 
material  is  mixed  with  the  coal,  that  the  mixture  should  be  raised  to  a  sufficiently  high 
temperature  to  liquefy  and  perhaps  even  to  vaporize  the  tar. 

The  water-gas  pitch  which  was  furnished  by  the  Barrett  Manufacturing  Company  flowed 
at  a  temperature  of  92°  C.  It  was  found  that  4§  to  7  per  cent  of  this  pitch,  which  would 
be  equivalent  to  from  6  to  8  per  cent  of  coal-tar  pitch,  would  make  satisfactory  briquettes. 
The  cost  of  this  binder  would  be  from  45  to  65  cents  per  ton  of  briquettes. 
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The  wax  tailings  used  in  these  investigations  were  obtained  from  the  Standard  Oil  Com- 
pany. They  melt  at  a  temperature  of  about  70°  C.  From  4  to  6  per  cent  of  this  material 
would  prove  satisfactory  in  the  briquettes.  The  amount  of  this  material  produced  in  the 
United  States  is  small  and  the  price  is  about  6  cents  per  gallon.  This  would  make  the 
binding  material  used  in  a  ton  of  briquettes  cost  approximately  45  to  60  cents. 

Tests  made  with  acid  sludge  as  a  binder  were  not  satisfactory.  It  not  only  added  the 
unwelcome  sulphur,  but  its  binding  qualities  were  very  inferior. 

Asphalt  tar  was  found  unsatisfactory  as  a  binder  even  when  8  to  12  per  cent  was  used, 
inasmuch  as  the  briquettes  fell  to  pieces  in  the  fire;  but  its  use  for  waterproofing  when 
starch  or  other  material  had  been  used  as  a  binder  proved  fairly  satisfactory. 

Pintsch-gas  tar,  produced  by  heating  petroleum  oil  in  iron  retorts  at  a  high  temperature, 
was  obtainable  in  so  small  a  quantity  that  only  preliminary  tests  were  made  covering  its 
use  as  a  binder  and  these  were  only  partially  satisfactory. 

REQUISITES  FOR  BINDING   MATERIALS. 

The  results  of  the  investigations  in  the  laboratory  of  the  fuel-testing  plant  and  the 
writer's  observations  in  briquetting  plants  in  other  countries  point  to  certain  general  con- 
clusions concerning  the  requisites  of  satisfactory  binding  materials  for  use  in  the  manu- 
facture of  briquettes. 

In  the  making  of  coal  briquettes  the  binding  work  is  best  performed  when  the  particles 
of  coal  are  coated  and  when  the  void  spaces  are  filled  with  the  binding  material.  This  is 
best  accomplished  when  the  temperature  of  the  mixture  before  compression  is  raised  suf- 
ficiently to  liquefy  or  vaporize  the  binder. 

The  relation  between  the  coal  and  the  binder  seems  to  be  physical  rather  than  chemical, 
though  it  is  possible  that  certain  minor  chemical  changes  may  accompany  the  briquetting 
operation. 

The  amount  of  the  binding  material  necessary  will  therefore  depend  on  the  aggregate 
of  the  surfaces  of  the  coal  particles  to  be  coated,  on  the  void  spaces  to  be  filled,  and  on 
the  general  physical  and  chemical  character  of  the  coal.  Coking  coals  require  less  binder 
than  noncoking  coals,  and  the  percentage  of  binder  necessary  for  the  latter  coals  may,  in 
many  cases,  be  diminished  and  the  quality  of  the  briquette  otherwise  improved  by  the 
previous  admixture  with  them  of  from  10  to  20  per  cent  of  some  coking  coal. 

Furthermore,  when  a  coal  is  finely  pulverized,  a  result  which  frequently  follows  pro- 
tracted slacking  on  exposure  to  the  weather,  the  briquetting  of  such  material  is  facilitated 
by  the  mixture  of  a  considerable  percentage  of  the  same  or  another  coal — preferably  a 
nonslacking  coal — crushed  to  sizes  ranging  from  one-sixteenth  inch  to  one-fourth    inch. 

The  following  are  mentioned  as  the  more  important  requisites  of  a  suitable  binding 
ma'erial  for  use  in  the  manufacture  of  briquettes: 

(1)  It  must  be  inexpensive,  because  of  the  small  difference  in  the  United  States  between 
the  prices  of  slack  or  fine  coal  and  those  of  lump  coal.  This  difference  in  some  regions  is 
practically  nothing,  as  in  the  Pocahontas  coal  fields  of  West  Virginia;  while  in  a  number 
of  other  fields,  as  in  portions  of  Indiana,  Illinois,  Arkansas,  etc.,  it  may  reach  $1  or  even 
$1.50  a  ton. 

(2)  It  should  be  capable  of  abundant  production  in  different  parts  of  the  country,  in 
order  to  avoid  the  necessity  for  long  transportation. 

(3)  It  should  be  of  such  character  as  to  make  it  easily  handled  and  applied  at  workable 
temperatures.  If  it  is  used  in  solid  condition,  as  in  the  case  of  pitch,  the  melting  point 
should  not  be  lower  than  the  temperature  of  hot  summer  days,  nor  ordinarily  above  that 
of  live  steam. 

(4)  It  should  hold  the  briquette  together  strongly,  not  only  during  ordinary  handling 
and  transportation,  but  also  during  protracted  exposure  to  the  weather  and  while  burning. 
Certain  materials,  like  starch  and  molasses,  yield  fairly  satisfactory  results  as  long  as  the 
briquettes  are  kept  dry  and  during  their  consumption  by  fire;  but  as  these  materials  are 
soluble  in  water,  the  briquettes  in  which  they  are  used  as  a  binder  go  to  pieces  under  the 
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action  of  wa'.er  unless  rendered  waterproof  through  the  application  of  other  substances. 
On  the  other  hand  some  briquettes  which  remain  firm  under  the  action  of  water  crumble 
when  heated  because  of  the  fact  that  the  binding  material  used  volatilizes  at  a  low  tempera- 
ture. Even  in  the  coking  coals  the  binder  should  hold  the  particles  together  at  least  until 
the  coal  itself  is  sufficiently  softened  to  cohere  and  begin  burning. 

(5)  It  should  not  add  appreciably  to  the  ash  of  the  coal  nor  increase  the  clinker  forma- 
tion in  the  ash.  It  should  not  give  off  fumes  nor  seriously  increase  the  smoke  in  the  burning 
of  the  briquettes.  It  is  generally  claimed  that  owing  to  the  more  perfect  combustion  in 
burning  briquettes,  less  smoke  is  produced  from  the  coal  and  binder  together  than  is  given 
off  from  the  consumption  of  the  unbriquetted  or  natural  coal.  Binding  materials  which 
have  a  low  melting  or  boiling  temperature  give  off  more  smoke  because  of  the  fact  that 
this  smoke  originates  at  a  temperature  too  low  for  complete  combustion.  Briquettes,  as 
in  the  case  of  lump  coal,  give  off  less  smoke  when  the  arrangements  for  proper  draft  are 
such  as  to  facilitate  combustion. 

(6)  The  binding  material  should  increase,  or  certainly  should  not  decrease,  the  heating 
quali'.y  of  the  coal  which  is  used  in  the  manufacture  of  the  briquettes. 


BRIQUETTING   WITHOUT  THE   USE   OF   BINDING   MATERIALS. 

In  August,  1904,  under  the  writer's  supervision,  samples  of  lignite  from  Lehigh,  N.  Dak., 
and  from  near  Rockdale,  Tex.,  were  shipped  to  Magdeburg  and  Zeicz,  Germany,  to  be  used 
for  experiments  to  determine  the  feasibility  of  briquetting  these  lignites  with  the  German 
presses.  These  tests  were  conducted  by  the  writer.  They  were  entirely  successful  and 
the  briquettes  made  with  these  lignites,  after  being  crushed  and  dried,  subsequently  stood 
the  tests  applied  to  the  German  lignite  briquettes,  which  are  extensively  used  for  domestic 
purposes. 

To  a  portion  of  the  briquettes  made  at  Magdeburg  2  per  cent  of  ordinary  coal-tar  pitch 
was  added,  with  the  view  of  determining  what,  if  any,  advantage  would  result  from  such 
an  addition.  Laboratory  «;ests  indicated  that  the  briquettes  to  which  this  pitch  had  been 
added  burned  more  rapidly,  with  more  flame,  and  at  a  higher  heat  efficiency  than  those 
without  it,  and  the  North  Dakota  lignite  seemed  to  give  off  fewer  sparks  in  burning.  It 
is  estimated  that  the  cost  of  manufacturing  these  briquettes  (not  including  the  cost  of  the 
lignLe)  should  not  exceed  50  cents  per  ton.  The  analyses  of  the  lignite  briquettes  made 
at  Magdeburg  are  as  follows: 

Analyses  of  lignite  briquettes  made  at  Magdeburg,  Germany. 

[Dried  before  briquetting.] 
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It  is  proposed  to  continue  these  investigations  of  the  lignites  until  results  are  obtained 
which  will  show  how  they  can  be  briquetted  economically  in  the  manner  indicated  above 
and,  in  general,  how  they  can  be  utilized  most  efficiently. 

Concerning  the  possibility  of  briquetting  bituminous  coals  without  binding  materials, 
by  raising  the  temperature,  and  also  concerning  the  possibility  of  decreasing  the  per- 
centage of  binding  material  by  raising  the  temperature  of  the  coals  preliminary  to  bri- 
quetting, a  number  of  tests  were  made  by  Doctor  Mills  in  the  laboratory  of  the  fuel-testing 
plant  at  St.  Louis,  but  the  results  in  each  case  were  unsatisfactory,  as  they  failed  to  indi- 
cate the  probability  of  economic  success  in  that  direction. 

SOME   GENERAL  CONCLUSIONS. 

The  successful  development  of  a  coal-briquet  ting  industry  in  the  United  States  will 
depend  on  a  number  of  conditions,  some  of  which  are  variable. 

The  condition  which  more  than  any  other  has  prevented  the  development  of  such  an 
industry  in  this  country  is  the  low  price  of  bituminous  coal  and  especially  the  small  difference 
between  the  price  of  the  lump  coal  and  that  of  the  slack,  or  fine  coal.  Especially  is  this  latter 
phase  of  the  problem  illustrated  by  the  coking  coals  of  Pennsylvania  and  West  Virginia, 
where  much  of  the  slack  coal  commands  a  price  equal  to  or  approximating  that  of  the 
lump  coal.  Much  of  the  lump  coal  is  finally  crushed  before  being  manufactured  into  coke, 
and  the  slack  coal  even  has  the  advantage  in  not  having  to  be  crushed.  Furthermore, 
even  where  these  coals  are  not  used  for  the  manufacture  of  coke,  but  are  sold  for  general 
power  purposes,  much  of  the  fine  coal  can  be  shipped  and  burned  with  the  lump  coal,  for 
the  reason  that  it  fuses  as  soon  as  it  begins  to  burn,  and  therefore  does  not  to  any  serious 
extent  sift  down  through  the  grate  bars  and  either  clog  the  draft  or  escape  with  the  ashes, 
as  is  the  case  with  noncoking  coals. 

In  the  territory  of  the  noncoking  coals  the  demand  for  the  slack  coal  is  not  so  great,  and  it 
can  in  some  places  be  bought  at  less  than  50  cents  per  ton;  while  at  a  number  of  mines 
large  quantities  are  thrown  on  the  dump  as  waste,  frequently  being  burned  in  order  to 
gee  rid  of  it. 

Perhaps  in  no  country  has  specialized  equipment  for  burning  fine  coal  been  carried  so  far  as 
it  has  in  the  United  States,  but  the  results  of  a  number  of  tests  by  engineers  seem  to  indi- 
cate that  with  the  noncoking  coals  the  use  of  the  finely  powdered  coal,  even  in  the  modern 
furnace,  is  a  disadvantage  rather  than  a  gain,  for  the  reason  that  this  fine  material  sifts 
through  onto  the  grates,  is  ultimately  lost  with  the  ashes,  and  meanwhile  prevents  a  full 
draft,  which  is  essential  to  rapid  and  complete  combustion.  This  is,  therefore,  one  class  of 
material  which  should  be  separated  from  the  coarser  coals  and  made  into  briquettes, 
provided  the  price  at  which  these  briquettes  can  be  sold  is  sufficient  to  more  than  cover 
the  cost  of  manufacture. 

With  anthracite  and  semianthracite  coals  the  difference  between  the  price  of  the  lump 
coal  and  that  of  the  slack  is  often  more  than  sufficient  to  cover  the  cost  of  manufacturing 
briquettes,  and  in  such  cases  there  can  be  no  question  as  to  the  possibility  of  establishing 
a  briquetting  industry  as  soon  as  the  proper  binding  material  and  briquetting  equipment 
can  be  provided. 

There  are  still  other  cases  in  which  it  is  claimed  that  the  difference  between  the  prices 
of  the  lump  coal  and  of  the  slack  are  either  just  sufficient,  or  scarcely  sufficient,  to  cover 
the  cost  of  briquette  manufacture,  but  the  fact  that  the  briquettes  made  from  this  material 
present  certain  advantages  over  the  lump  coal  make  them  command  a  sufficiently  higher 
price  to  provide  a  margin  of  profit. 

Unfortunately  the  high  cost  of  the  pitch  which  is  generally  used  as  a  binding  material 
is  one  of  the  barriers  now  existing  in  the  way  of  the  development  of  this  industry.  One 
of  the  purposes  of  the  present  investigation  is  to  discover,  if  possible,  some  cheaper  binding 
material,  and  the  outlook  in  that  direction  is  encouraging.  The  cost  of  manufacturing 
briquettes  in  France,  Germany,   Belgium,  and  England,  including  all  necessary  items 


BRIQUETTING    TESTS.  47 

except  that  of  the  coal  and  binding  material,  is  estimated  to  range  from  25  to  50  cents  per 
ton,  varying  with  the  local  conditions. 

Where  pitch  is  used  as  a  binder,  as  is  almost  universally  the  case  in  each  of  these  countries, 
its  cost  for  a  ton  of  briquettes  may  be  said  to  range  from  50  to  80  cents.  How  far  this  cost 
may  be  reduced  by  the  use  on  a  commercial  scale  of  cheaper  binders  remains  to  be  seen. 

The  most  favorable  outlook  for  the  development  of  this  industry  in  the  United  States  is 
in  connection  with  the  use  of  briquettes  in  locomotives  and  in  domestic  furnaces  and  stoves. 
It  can  hardly  be  expected  that,  at  anything  approximating  existing  prices,  briquettes  can 
be  manufactured  for  successful  use  in  the  ordinary  power-plant  furnaces  of  the  country. 

In  connection  with  the  use  of  briquettes  for  domestic  purposes,  the  following  advantages 
are  claimed: 

1.  That  the  briquettes  burn  with  a  higher  efficiency  and  with  less  smoke,  because  they 
allow  a  better  circulation  of  air  and  the  combustion  is  more  complete  and  more  uniform. 

2.  That  the  briquettes  are  cleaner,  and  that  there  is  less  waste  in  their  use. 

3.  That  they  burn  with  more  flame  (owing  to  the  added  combustible  binding  material) 
and  at  higher  temperatures. 

4.  That  they  occupy  less  space  (by  from  5  to  20  per  cent)  than  does  the  lump  coal. 

5.  That  they  stand  handling  and  exposure  to  weather  better. 

6.  That  in  their  storage  there  is  no  risk  of  spontaneous  combustion. 

A  number  of  these  advantages  are  also  claimed  for  the  use  of  briquettes  in  locomotives. 

SOME   CHARACTERISTICS  OF  GOOD  BRIQUETTES. 

In  view  of  the  great  interest  existing  in  the  development  of  a  briquetting  industry  in  the 
United  States  at  the  present  time  and  of  the  numerous  efforts  toward  such  development 
which  are  being  put  forth  in  different  parts  of  the  country,  it  may  not  be  inopportune  to 
introduce  here  a  brief  statement  of  some  of  the  requisites  of  a  briquette  intended  for  general 
use: 

(1)  The  cost  should  be  but  little,  if  any,  in  excess  of  that  of  lump  coal  of  the  same  kind  as 
that  from  which  the  material  in  the  briquette  was  derived. 

(2)  The  strength  and  binding  material  of  the  briquette  must  be  such  that  it  will  (a)  bear 
handling  and  railway  transportation  without  serious  loss  from  crumbling,  (b)  stand  exposure 
to  the  weather  without  serious  deterioration,  and  (c)  retain  its  shape  in  the  fire. 

(3)  Its  density  should  at  least  equal  that  of  the  lump  coal  from  the  same  mine  and,  if 
practicable,  should  exceed  it.     It  should  not  absorb  more  than  about  3  per  cent  of  water. 

(4)  It  should  ignite  readily  and  burn  with  a  good,  intense  flame,  and  as  nearly  as  possible 
without  odor  or  smoke. 

(5)  Its  heating  value  should  not  be  less  than  that  of  the  best  lump  coal  from  the  same 
mine.  Naturally  its  heating  value  can  not  exceed  that  of  this  coal,  except  that  if  the  bind- 
ing material  used  has  a  higher  heat  efficiency,  this  may  slightly  increase  the  heat  efficiency 
of  the  briquette,  and  the  more  complete  combustion  which  is  claimed  for  the  briquette  as 
compared  with  the  natural  coal  may  still  further  slightly  increase  its  relative  heat  efficiency. 

(6)  Its  ash  should  not  exceed  that  of  the  best  lump  coal  from  the  same  mine.  Whenever 
the  conditions  are  favorable,  the  percentage  of  ash  should  be  reduced  by  washing  the  fine 
coal  preliminary  to  its  use  in  briquette  manufacture. 

The  sizes  of  briquettes  will  vary  according  to  the  purposes  for  which  they  are  intended 
and  with  other  local  conditions.  In  general,  it  may  be  said  that  the  larger  the  briquette  the 
cheaper  its  manufacture.  Some  of  the  English  briquettes  shipped  to  South  America  weigh 
as  much  as  20  pounds  each.  The  English  briquettes  exported  from  Swansea  average  about 
10  pounds  each  in  weight.  The  briquettes  commonly  used  on  locomotives  in  France,  Bel- 
gium, Germany,  and  other  European  countries  range  from  about  3  to  10  pounds  in  weight. 
The  larger  briquettes  are  generally  broken  into  pieces  before  being  thrown  into  the  furnace 
or  fire  box,  and  this  always  causes  more  or  less  waste,  but  the  large  size  is  adopted  for 
original  manufacture  owing  to  the  smaller  cost  and  the  convenience  in  handling.     The 


48  OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 

briquettes  for  domestic  use  are  not  usually  more  than  2  pounds  nor  less  than  one-fourth 
pound  in  weight.  The  smaller  briquettes  are  usually  of  biscuit  or  lenticular  shape,  whereas 
the  larger  briquettes  for  railroad  use  are  generally  square  or  prismatic,  with  slightly  rounded 
edges. 

PRELIMINARY  TESTS  IN  BURNING  BRIQUETTES  ON  LOCOMOTIVES. 

Two  hundred  tons  of  Arkansas  semianthracite  slack  coal  from  the  mines  of  the  Western 
Coal  and  Mining  Company  were  made  into  briquettes  for  the  purpose  of  preliminary  tests 
concerning  their  suitability  for  use  in  locomotives.  Twelve  tons  of  this  coal  were  made, 
on  a  Renfrow  machine,  into  biscuit-shaped  briquettes  averaging  about  10  ounces  in  weight. 
The  remainder  was  made  into  briquettes  4|  by  6|  by  2J  inches,  averaging  in  weight  about  3^ 
pounds.  From  6  to  62  per  cent  of  pitch  was  used  as  a  binding  material  in  all  these  bri- 
quettes. 

After  a  few  tests  on  a  switching  engine  to  determine  the  best  method  of  firing  these 
briquettes,  two  tests  were  made  on  the  locomotive  drawing  the  regular  passenger  train  of 
the  Missouri  Pacific  Railway  from  St.  Louis  to  Sedalia,  Mo.,  a  distance  of  188  miles.  On  a 
similar  run  made  by  this  passenger  train,  with  the  same  engine  and  fireman,  lump  coal  was 
used  from  the  Consolidated  Coal  Company's  mine  No.  17,  at  Collinsville,  111.,  this  being  taken 
as  a  good  average  of  the  coal  ordinarily  used  by  the  Missouri  Pacific  Railway.  The  water 
and  coal  consumed  were  in  each  case  carefully  weighed,  but  in  these  preliminary  tests  no 
records  were  made  of  the  steam  pressures  and  temperatures  of  the  feed  water. 

The  engine  steamed  freely  on  each  of  the  three  tests.  No  clinkers  were  formed  on  the 
grates  or  tube  sheet  with  the  Illinois  bituminous  coal.  A  light  clinker  was  formed  over  the 
grates  with  both  runs  on  the  Arkansas  coal,  which,  however,  did  not  interfere  with  the 
engine  making  the  required  amount  of  steam.  The  tube  sheet  clinkered  on  the  run  using 
Renfrow  briquettes,  and  it  was  necessary  to  clean  off  the  clinker  at  Jefferson  City,  125  miles 
from  St.  Louis.  In  both  tests  with  briquettes  they  burned  almost  without  smoke  and  were 
reported  as  being  a  satisfactory  fuel  for  locomotives  in  the  service  of  this  railroad.  The 
mechanical  engineer  of  the  company,  under  whose  supervision  these  tests  were  made, 
expresses  the  opinion  that  the  advantages  gained  in  burning  the  briquettes  were  more  than 
sufficient  to.cover  the  cost  of  their  manufacture. 

However,  the  above  tests  must  be  considered  as  simply  preliminary  to  more  careful  tests 
to  be  made  later,  and  these  additional  tests  must  be  made  at  an  early  date. 

PARTIAL   BIBLIOGRAPHY  OF   BRIQUETTING. 

The  following  list  includes  a  number  of  articles  on  the  briquetting  of  fuels,  which  may  be 
found  interesting  and  useful.  In  a  later  publication  this  list  will  be  enlarged  by  the  addi- 
tion of  a  number  of  titles  and  notes  on  the  several  papers.  Meanwhile  this  briefer  list  will, 
it  is  believed,  answer  the  purpose  for  which  it  is  intended. 
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DETAILED  REPORT  OF  TESTS. 


The  following  are  the  results  of  tests  made  on  the  various  samples  of  coal  received  from 
May  1,  1905,  to  January  1,  1906,  arranged  alphabetically  according  to  States  and  showing 
in  succession  under  the  head  of  each  sample  all  tests  made  on  that  sample. 

CALIFORNIA  NO.  1. 

Lignite  from  Tesla  mine,  San  Francisco  and  San  Joaquin  Coal  Company,  Tesla,  Alameda 
County,  Cal. 

This  sample  consisted  of  run-of-mine  lignite,  and  was  shipped  under  the  supervision  of 
E.  W.  Parker,  statistician,  United  States  Geological  Survey.  It  was  used  in  making 
producer-gas  tests  Nos.  32,  33,  and  34. 

Two  mine  samples  (Nos.  1606  and  1607)  were  taken  for  chemical  analysis  at  widely 

separated  points  in  the  mine. 

CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


^  [Moisture 

g  Volatile  matter 

"« I  Fixed  carbon 

HljAsh 

([SulpUur 

■2  Hydrogen 

S-  Carbon 

£  Nitrogen 

[Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


Mine  samples. 

1606 

1607 

4.60 

4.50 

17.59 

18.02 

41.09 

39.22 

23.29 

26.39 

18. 03 

16.  37 

2.89 

3.07 

Car 
sample. 


4,503 
8,105 


1680 
10.40 

18.51 

35.  33 

30.  67 

15.49 

3.05 

5.93 

47.34 

.66 

27.53 

4,726 


PRODUCER-GAS  TESTS. 

Test  32,  California  No.  1. 

Duration  of  test,  42  hours. 

Average  electrical  horsepower 207.  4 

Average  B.  T.  U.  gas,  per  cubic  foot 158.  3 

Total  coal  fired pounds. .  23,850 

Test  33,  California  No.  1. 

A  mixture  composed  of  one-half  Tesla  lignite  and  one-half  "front-end"  cinders  from 
locomotives  at  San  Francisco,  furnished  by  the  Southern  Pacific  Company,  was  fed  into 
the  gas  producer  under  normal  conditions,  and  the  test  continued  for  several  hours,  but  it 
was  found  impossible  to  keep  up  a  supply  of  gas  that  would  operate  the  engine  under 
ordinary  load.     The  analyses  of  the  lignite,  cinders,  and  resulting  gas  are  given  below. 

Test  34,  California  No.  1. 

A  mixture  of  two-thirds  Tesla  lignite  and  one-third  "front-end"  cinders,  as  in  test  33, 
was  used  in  this  test. 

Duration  of  test,  24  hours. 

Average  electrical  horsepower 206. 2 

Average  B.  T.  U.  gas,  per  cubic  foot 132- 6 

Total  mixture  fired pounds. .  11, 850 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


COAL  OR  MIXTURE  CONSUMED  IN   PRODUCER   (POUNDS  PER  HORSEPOWER  PER  HOUR). 


Test  32. 


Coal  as 
fired. 


Dry 

coal. 


Com- 
bus- 
tible. 


Test  34. 


Coal  as 
fired. 


Drj 
coal 


Com- 
bus- 
tible. 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


2.91 
2.74 


2.48 
2.33 


2.60 
2.45 


2.41 
2.26 


2.05 
1.92 


2.53 
2.38 


2.15 
2.02 


1.96 
1.84 


1.66 
1.56 


2.06 
1.94 


1.75 
1.65 


2.50 
2.40 


2.13 
2.04 


2. 17 
2.08 


1.85 

1.77 


1.79 
1.71 


1.52 
1.46 


ANALYSES. 


Test  32. 

Test  33. 

Test  34. 

Lignite. 

Cinders. 

Lignite. 

Cinders. 

Coal. 
Moisture 

17.36 
38.41 
28.76 
15.47 

17.41 
36.06 
30.87 
15.  66 

3.50 

6.  36 

74.93 

15.21 

17.41 
36.  06 
30.  87 
15.66 

3  50 

Volatile  matter ; 

6  36 

Fixed  carbon 

74  93 

Ash 

15  21 

Sulphur 

100.00 
2.96 

100.00 
3.10 

100.00 
.63 

100.00 
3. 10 

100.00 
63 

Test  32. 

Test  33. 

Test  34. 

Gas  by  volume. 
Carbon  dioxide  (C02) 

10.0 
19.2 
11.4 
3.9 
55.4 
.1 

11.2 
17.4 
8.3 
2.7 
60.4 

9  7 

Carbon  monoxide  (CO) \ . 

18  1 

Hydrogen  (H2) 

Methane  (CH<) 

3  0 

Nitrogen  (N2) 

61.3 

Oxygen  (02) 

100.0 

100.0 

100.0 

ILLINOIS  NO.  C>. 

Bituminous  coal  from  Coffeen  mine,  Clover  Leaf  Coal  Company,  CofTeen,  Montgomery 
County,  111.,  on  the  Toledo,  St.  Louis  and  Western  Railroad. 

One  sample  of  this  coal  was  shipped  to  the  testing  plant  in  1904,  and  of  this  sample  some 
coal  remained  after  the  plant  shut  down  at  the  end  of  that  year.  This  coal  was  used  in 
making  steaming  test  No.  106. 

An  additional  sample  was  shipped  under  the  supervision  of  Inspector  J.  W.  Groves,  con- 
sisting of  run-of-mine  coal,  which  was  used  in  making  washing  test  No.  101  and  producer 
gas  test  No.  35. 


TESTS ILLINOIS. 
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One  mine  sample  was  taken  from  this  mine  by  the  inspector  for  chemical  analysis, 
was  cut  from  the  face  of  the  second  right  entry,  1,500  feet  northwest  of  the  shaft. 


Th 


CHEMICAL  ANALYSES." 


Mine 
sample 


Car  sam- 
ple. 


Laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

jAsh 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units  . 


1661 
6.60 

12.90 
33.77 
42.25 
11.08 
3.78 


6,031 
10,856 


1702 
8.10 

11.93 

29.99 

43.90 

14.18 

4.29 

5. 21 

56. 94 

1.01 

18.  37 

5, 724 
10,303 


a  For  analyses  of  mine  samples  taken  during  the  Exposition  period  see  Bull.  U.  S.  Geol.  Survey  No. 
261,  1905,  p.  37. 

STEAMING  TEST. 

Test  100,  Illinois  No.  6,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over  1  inch,  4.7  per  cent;  \  inch  to  1  inch,  19.3  per  cent; 
\  inch  to  |  inch,  21.5  per  cent;  under  \  inch,  54.5  per  cent.  Duration  of  test,  10  hours.  Kind  of  K^ate, 
plain. 

MISCELLANEOUS    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal 

Force  of  draft: 

Under  stack  damper inch  water 

Above  fire do . . 

Furnace  temperature °F 

Dry  coal  used  per  square  foot  of  grate  surfaee  per  hour pounds 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour do. . 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds 

Water  evaporated  from  and  at  212°  F.:  a 

Per  pound  of  coal  as  fired do . . 

Per  pound  of  dry  coal do. . 

Per  pound  of  combustible do . . 

Efficiency  of  boiler,  including  grate per  cent 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds 

Per  electrical  horsepower  hour do. . 

Dry  coal: 

Per  indicated  horsepower  hour do. . 

Per  electrical  horsepower  hour do. . 


Test  106. 


.55 

.25 

2,213 

25.94 

3.39 

95.3 

4.69 

5.56 
6.56 
7.45 
49.64 

5. 09 
6.28 

4.31 
5.32 


o  A  better  evaporation  would  have  been  obtained  if  boilers  and  gas-sampling  apparatus  had  been  in 
better  condition,  as  they  were  later. 
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ANALYSES. 


Proximate 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 


Test  106. 


15.33 
33.76 
42.18 
8.73 


100.00 
3.12 


Ultimate 

Carbon  a 

Hydrogen  a 

Oxygen  a 

Nitrogen  a 

Sulphur 

Ash 


Test  106. 


70.44 
4.63 
9.66 

.1.28 
3.68 

10.31 


100.00 


a  Figured  from  car  sample. 

PRODTJCER-GAS  TEST. 

Test  35,  Illinois  No.  6  B. 

Size  as  shipped,  run  of  mine.     Size  as  used,  not  determined.     Duration  of  test,  60  hours. 

Average  electrical  horsepower 206. 7 

Average  B.  T.  U.  gas,  per  cubic  foot 152. 0 

Total  coal  fired pounds. .  23,400 

COAL  CONSUMED  IN  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  35. 


Coal  as 
fired. 


2.00 
1.89 


1.70 
1.61 


2.14 
2.02 


1.82 
1.72 


Dry 

coal. 


1.77 
1.67 


1.50 
1.42 


1.89 
1.79 


1.61 
1.52 


Com- 
bustible. 


1.45 
1.37 


1.23 
1.16 


1.55 
1.46 


1.31 
1.25 


ANALYSES. 


Test  35. 

Test  35. 

Coal. 
Moisture 

11.47 
31.67 
40.78 
16.08 

Gas  by  volume. 
Carbon  dioxide  (CO2) 

7.  8 

Volatile  matter 

Carbon  monoxide  (CO) 

20.9 

Fixed  carbon 

Hy d  rogen  ( 1I2) 

9.0 

Ash 

Methane  (CII4) 

3.7 

Nitrogen  (N2) 

100.00 
4.59 

58.5 

Oxygen  (02) 

.1 

Sulphur 

100.0 

TESTS ILLINOIS. 
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WASHING  TEST. 

Test  101,  Illinois  No.  6. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds. . 

Washed  coal do 

Refuse do 

ANALYSES. 


14,710 
13,586 

1,124 


Test  101. 

Raw  coal. 

Washed 
coal. 

14. 43 
29.  48 
42.81 
13.28 
4.01 

15  23 

Volatile  matter 

Fixed  carbon 

Ash 

8.  G4 

Sulphur 

3.30 

ILLINOIS   NO.    7. 

Bituminous  coal  from  mine  No.  2,  Lumaghi  Coal  Company,  near  Collinsville,  Madison 
County,  111.,  on  the  Vandalia  Railroad. 

Four  lots  of  coal  were  shipped  for  testing  from  this  mine.  One  consisted  of  slack  which 
had  been  passed  through  a  1-inch  mesh  screen;  this  lot  is  designated  as  Illinois  No.  7  A 
and  was  used  in  making  producer  test  No.  26.  Sample  Illinois  No.  7  B  consisted  of  nut 
coal  which  had  passed  over  a  1-inch  mesh  screen  and  was  used  in  making  producer-gas 
test  No.  27.  These  two  lots  were  shipped  under  the  supervision  of  Inspector  J.  S.  Burrows. 
Sample  Illinois  No.  7  C  consisted  of  another  car  of  slack,  which  was  used  in  making  washing 
test  No.  104,  steaming  test  No.  122,  steaming  test  on  washed  coal  No.  129,  and  producer-gas 
test  No.  38.  This  car  was  not  inspected,  as  it  was  slack  coal.  Sample  Illinois  No.  7  D 
consisted  of  run-of-mine  coal  and  was  shipped  under  the  supervision  of  Inspector  J.  W. 
Groves.  It  was  used  in  making  washing  test  No.  108,  coking  tests  Nos.  1  and  4,  and 
steaming  tests  Nos.  142,  143,  and  146. 

Two  mine  samples  were  collected  in  this  mine  for  chemical  analysis.     No.  1608  was 

taken  at  the  face  of  room  17,  north  entry,  and  No.  1609  at  the  face  of  room  14,  south 

entry. 

CHEMICAL  ANALYSES. 


Mine  samples. 

Car  sam- 
ple B 

Car  sam- 
ple D. 

Laboratory  number 

a  1608 
5.90 

12.27 
37.22 
39.16 
11.35 
4.66 

a  1609 
5.90 

11.87 
36.57 
39.98 
11.  .58 
4.75 

1611 
5.00 

11.46 

34.98 

36.25 

17.  31 

4.40 

5.  05 

54.  56 

.94 

17.74 

5,570 
10,026 

1780 

Air-drying  loss 

3.50 

£  [Moisture 

10.  8R 

g  1  Volatile  matter 

30.  24 

g  Fixed  carbon 

39.75 

£l(Ash 

13.18 

1  Sulphur 

4.  53 

o5  [Hydrogen 

5.  35 

c  Carbon 

58.59 

c<                

'■3  Nitrogen 

1.02 

.99 

^  (.Oxygen 

17.  37 

Calorific  value  determined: 

Calories 

5,982 
10,768 

6,009 

British  thermal  units .                                                  

10,816 

^Samples  secured  by  J.  S.  Burrows. 
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STEAMING  TESTS. 


Test  122,  Illinois  No.  7  C. 


Size  as  shipped,  slack.  Size  as  used,  \  inch  to  1 
inch,  12.8  per  cent;  \  inch  to  \  inch,  18.3  per  cent; 
under  \  inch,  68.9  per  cent.  Duration  of  test,  10.07 
hours.    Kind  of  grate,  rocking. 

Test  129,  Illinois  No.  7  C. 

Size  as  shipped,  slack.  Size  as  used,  \  inch  to  1 
inch,  10.46  per  cent;  \  inch  to  \  inch,  25.50  per  cent; 
under  \  inch,  64.04  per  cent.  Washed.  Duration 
of  test,  8.35  hours.    Kind  of  grate,  plain. 

Test  142,  Illinois  No.  7  D. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  33.5  per  cent;  \  inch  to  1  inch,  23.3  per  cent; 
\  inch  to  \  inch,  15.0  per  cent;  under  \  inch,  28.2 


per  cent.     Duration  of  test,  10.02  hours.     Kind  of 
grate,  plain. 

Test  143,  Illinois  No.  7  I). 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  32.1  per  cent;  \  inch  to  1  inch,  22.0  per 
cent;  \  inch  to  \  inch,  15.6  per  cent;  under  \  inch 
30.3  per  cent.  Duration  of  test,  10.0  hours.  Kind 
of  grate,  plain. 

Test  14ti,  Illinois  No.  7  I>. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  24.3  per  cent;  J  inch  to  1  inch,  23.3  per  cent; 
J  inch  to  i  inch,  18.1  per  cent;  under  J  inch,  34.3  per 
cent.  Duration  of  test,  10.07  hours.  Kind  of 
grate,  rocking. 


MISCKU.ANHOIS    ITKMN. 


Heating  value  of  coal B.  T.  U.per  pound  dry  coal. 

Force  of  draft: 

Under  stack  damper inch  water. 

Above  fire do... 

Furnace  temperature °F. 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour, 
pounds 

Equivalent  water  evaporated  per  square  foot  of  water-heat- 
ing surface  per  hour pounds. 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired, 
pounds 

Water  evaporated  from  and  at  212°  F. : 

Per  pound  of  coal  as  fired pounds. 

Per  pound  of  dry  coal do... 

Per  pound  of  combustible do... 

Efficiency  of  boiler,  including  grate percent. 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do... 

Dry  coal: 

Per  indicated  horsepower  hour do... 

Per  electrical  horsepower  hour do. . . 


Test 
122. 


9.999 


0.58 
.30 


20.08 

2.19 
61.4 

4.71 

5.44 

6.08 

8.97 

58.71 

5.20 
6.42 

4.65 
5.74 


Tost 
129. 


12, 730 

0  55 
.24 


19.92 

3.19 
89.6 

5.75 

6.70 

8.02 

9.17 

60.84 

4.22 
5.21 

3.  53 

4.  36 


Test 
142. 


11,673 
0.60 


20.07 

2.97 
83.  3 

5.  ::< 

6.65 

7.42 

9.25 

61.39 

4.25 
5.25 

3.81 
4.70 


Test 
143. 


11,212 


0.58 
.18 


18.74 

2.69 
75.5 

5,59 

6.46 

7.20 

9.27 

62.01 

4.38 
5.40 

3.  93 

4.85 


Test 
146. 


1 1 . 088 


0.61 
.22 


2.68 
75.2 

5.68 

6.64 

7.40 

9.80 

64.45 

4.26 
5.  26 

3.82 
4.72 


ANALYSES. 


Test  122-. 

Test  129. 

Test  142. 

Test  143. 

Test  146. 

Proximate. 
Moisture 

10.54 
31.18 
32.98 
25.30 

100.00 

4.18 

16.45 
34.43 
40.18 
8.94 

100.00 
3.22 

10.38 
34.33 
39.08 

16.21 

100.00 

4.28 

10.29 
32.34 
38.95 

18.42 

10  29 

Volatile  matter 

.'5''  16 

Fixed  carbon 

38  35 

Ash 

19.20 

Sulphur 

100.00 

4.66 

100.  00 
5.01 

TESTS ILLINOIS. 
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Test  122. 


Test  129. 


Test  142. 


Test  143. 


Test  146. 
I 


Ultimate 

Carbon  a 

Hydrogen  a 

Oxygen  a 

Nitrogen  o 

Sulphur 

Ash 


54.93 

3.88 

7.31 

.92 

4.67 

28.29 

100.  00 


70.00 
4.95 
9.33 
1.16 
3.86 

10.70 

100.  00 


63.24 
4.49 
8.33 
1.07 
4.78 

18.09 


60.90 
4.31 
8.02 
1.04 
5.20 

20.53 


59.86 
4.24 
7.91 
1.01 
5.58 

21.40 


100.00         100.00 


100.  00 


a  Figured  from  car  sample. 
PRODUCER-GAS  TEST. 


Test  26,  Illinois  No.  7  A. 

Size  as  shipped,  slack.    Size  as  used,  not  deter- 
mined.   Duration  of  test,  11J  hours. 

Average  electrical  horsepower 138. 6 

Average  B.  T.  U.  gas,  per  cubic  foot 109. 3 

Total  coal  fired,  pounds 7, 350 

Test  27,  Illinois  No.  7  B. 

Size  as  shipped,  nut  and  pea.    Size  as  used,  not 
determined.    Duration  of  test,  30  hours. 


Average  electrical  horsepower 

Average  B.  T.  U.  gas,  per  cubic  foot. 
Total  coal  fired,  pounds 


204.1 

138.  6 

13,650 


Test  38,  Illinois  No.  7C. 


Size  as  shipped,  slack.    Size  as  used,  not  deter- 
mined.    Duration  of  test,  33  hours. 

Average  electrical  horsepower 

Average  B.  T.  U.  gas,  per  cubic  foot. 
Total  coal  fired,  pounds 


174.8 
120.2 
15, 750 


COAL   CONSUMED   IN    PRODUCER    (POUNDS   PER   HORSEPOWER   PER   HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 
Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  26. 


Coal 

as 

fired 


4.98 
4.69 


4.24 
3.98 


5.25 
4.94 


4.46 
4.20 


Dry 

coal. 


4.35 
4.09 

3.47 


4.58 
4.30 


3.89 
3.66 


Com- 
bus- 
tible, 


3.27 
3.07 


2.78 
2.61 


3.45 
3.24 


2.93 

2.76 


Test  27. 


Coal 

as 
fired. 


Drv 


2.33 
2.23 


2.52 
2.41 


2.06 
1.97 


1.75 
1.67 


2.22 
2.12 


2. 14     1. 89 
2.05  !  1.81 


Com- 
bus- 
tible. 


1.65 
1.58 


1.40 
1.34 


1.78 
1.70 


1.51 
1.45 


Test  38. 


Coal 

as 
fired 


2.93 
2.73 


3.12 
2.91 


2.65 
2.47 


Dry 

coal. 


2.63 
2.45 


2.24 
2.09 


2.61 

2.38 
2.22 


Com- 
bus- 
tible. 


1.94 


1.77 
1.65 


2.21 
2.06 


1.88 
1.75 


ANALYSKs 


Test  26. 

Test  27. 

Test  38. 

Test  26. 

Test  27. 

Test  38. 

Coal. 
Moisture 

12.76 
32.35 
33.37 
21.52 

11.92 
33.95 

36.67 
17.46 

10.08 
32.71 
38.26 

18.95 

Gas  by  volume. 
Carbon  dioxide  (C02)  — 
Carbon  monoxide  (CO).. 

11.9 

10.7 

7.9 

3.8 

65.  7 

10.9 
12.6 
9.4 
4.9 
62.1 
.1 

11.2 

Volatile  matter 

14.5 

Fixed  carbon 

7.7 

Ash 

Methane  (CH4) 

3.2 

63.4 

100.00 
3.82 

100. 00 
4.15 

100.  00 
4  15 

100.0 

100.0 

100.0 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


WASHING  TESTS. 


Test  104,  Illinois  No.  7  C. 

Size  as  shipped,  slack.    Size  as  used,  crushed  to  2 
inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds..  15,809 

Washed  coal do. ...  11, 238 


Refuse. 


.do. 


Test  108,  Illinois  No. 7  D. 

Size  as  shipped,   run  of  mine.     Size  as  used, 
crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds..  14,000 

Washed  coal do 11, 790 


4,571 
ANALYSES. 


Refuse do. 


2,210 


Test  104. 

Test  108. 

Raw  coal. 

Washed 
coal. 

Raw  coal. 

Washed 
coal. 

Moisture 

10. 09 
33.08 
36.14 
20.09 
4.00 

16.  04 

10.83 
30. 24 
39.75 
13.18 
4.53 

12.45 

Ash 

8.  59 
3.25 

9.30 

Sulphur 

3. 05 

COKING  TESTS. 


Test  1,  Illinois  No.  7  1>. 


Size  as  shipped,  run  of  mine.  Size  as  used, 
finely  crushed.    Raw.     Duration  of  test,  43  hours. 

Coal  charged pounds..  8,000 

Coke  produced do 3,907 

Breeze  produced do 452 

Coke  produced per  eent. .  48. 84 

Breeze  produced do 5.65 

Total  percentage  yield 54. 49 

Remarks.— Good,  hard  coke.  Sulphur  and  ash 
too  high.  First  charge  after  ovens  put  in  commis- 
sion. One-inch  blaek  butts  on  coke.  More  sea- 
soned ovens  would  probably  give  better  results. 


Test  4,  Illinois  No.  7  1>,  washed. 

Size  as  shipped,   run  of  mine.     Size  as  used, 
finely  crushed.     Duration  of  test,  05  hours. 

Coal  charged pounds..  10,000 

Coke  produced do 5, 200 

Breeze  produced do 260 


Coke  produced per  cent. .     52. 00 

Breeze  produced do 2. 60 

Total  percentage  yield 54. 60 

Remarks.— Light-gray  and  silvery  color.  Good, 
strong  coke.  Ash  reduced  by  washing.  Sulphur 
reduction  small. 


ANALYSES. 


Test  1. 

Test  4. 

Coal. 

Coke. 

Coal. 

Coke. 

Moisture 

10.88 
35.  27 
38.  44 
15.  41 
4.53 

2.26 

1.86 

72.  08 

23.20 

3.95 

12.  45 
36. 17 
42.  08 
9.30 
3.64 

1.04 

Volatile  matter 

.61 

Fixed  carbon 

82  10 

Ash 

16.25 

Sulphur 

3  24 

ILLINOIS  NO.  8. 

Bituminous  coal  from  Paisley  mine,  Dering  Coal  Company,  Paisley,  Montgomery  County, 
111.,  on  the  Big  Four  Railroad. 

This  sample  consisted  of  nut  coal.  It  was  shipped  before  the  corps  of  inspectors  was  organ- 
ized, and  consequently  the  loading  of  the  car  was  not  supervised  by  a  representative  of  the 
plant.  This  sample  was  used  in  making  steaming  tests  Nos.  101  and  102  and  producer-gas 
test  No.  29. 

No  mine  samples  have  as  yet  been  taken  from  this  mine,  but  before  the  final  report  of  the 
testing  plant  is  prepared  the  mine  will  be  examined  and  the  samples  obtained. 


TESTS ILLINOIS. 

CHEMICAL  ANALYSES. 
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Laboratory  number. 
Air-drying  loss 


Moisture ,. 

Volatile  matter 

Fixed  carbon 

jAsh 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


Car 

sample. 


1627 
4.40 

13.20 
34.33 
39. 94 
12.53 

4.47 
5.51 

57.  25 
1.02 

19.22 

5, 841 
10,514 


STEMMING  TESTS. 


Test  101,  Illinois  No.  8. 


Size  as  shipped,  nut.  Size  as  used,  over  1  inch,  58 
per  cent;  §  inch  to  1  inch,  21.9  per  cent;J  inch  to 
J  inch,  8.7  per  cent;  under  J  inch,  11.4  per  cent. 
Duration  of  test,  10.03  hours.  Kind  of  grate, 
rocking. 


Test  102,  Illinois  No.  8. 


Size  as  shipped,  nut.  Size  as  used,  over  1  inch 
50.4  per  cent;  §  inch  to  1  inch,  25.5  per  cent;  \  inch 
to  I  inch,  10.6  percent;  under  \  inch,  13.5  per  cent. 
Duration  of  test,  10  hours.     Kind  of  grate,  plain. 


MISCELLANEOUS    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal 

Force  of  draft: 

Under  stack  damper inch  water 

Above  fire do.. 

Furnace  temperature °F 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour 


pounds . 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds 

Water  evaporated  from  and  at  212  °F.:  a 

Per  pound  of  coal  as  fired do.. 

Per  pound  of  dry  coal do . . 

Per  pound  of  combustible do. . 

Efficiency  of  boiler,  including  grate percent 

Coal  as  fired: 

Per  indicated  horsepower  hour do.. 

Per  electrical  horsepower  hour do. . 

Dry  coal: 

Per  indicated  horsepower  hour do.. 

Per  electrical  horsepower  hour. .., do. . 


a  A  better  evaporation  would  have  been  obtained  if  boilers  and  gas-sampling  apparatus  had  been  in 
better  condition,  as  they  were  later. 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


ANALYSES. 


Proximate. 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 


Sulphur. 


Test  101. 


13.31 
34.61 
39.39 
12.69 


100.00 
5.16 


Test  102. 


12.67 
34.23 
40.00 
13.10 

100.00 
4.68 


Test  101. 


UUimate. 

Carbon o 

Hydrogen  o 

Oxygen  o 

Nitrogen  a 

Sulphur 

Ash 


100. 00 


Test  102. 


65. 13 

65. 31 

4.  59 

4.61 

8.53 

8.  56 

1. 16 

1.16 

5.95 

5.  3C 

14.64 

15.00 

100. 0G 


a  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 

Test  29,  Illinois  No.  8. 

Size  as  shipped,  nut.    Size  as  used,  not  determined.     Duration  of  test,  42  hours. 

Average  electrical  horsepower 208.0 

Average  B.  T.  U.  gas,  per  cubic  foot 147.0 

Total  coal  fired pounds. .  16, 050 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Test  29. 

Coal  as 

fired. 

Dry  coal. 

Combus- 
tible. 

Per  electrical  horsepower: 

Available  for  outside  purposes 

1.93 
1.84 

1.64 
1.56 

2,08 

1.98 

1.77 
1.68 

1.68 
1  60 

1.43 
1.36 

1.81 

1.72 

1.54 
1  47 

1   46 

Developed  at  switch  board 

1  39 

Per  brake  horsepower: 

Available  for  outside  purposes 

1  24 

Developed  at  engine 

1.  18 

Equivalent  used  by  producer  plant. 
Per  electrical  horsepower: 

1 .  57 

1.50 

Per  brake  horsepower: 

1.34 

1.27 

ANALYSES. 

Test  29. 

Test  29. 

Coal. 

12.91 
33.83 
41.67 
11. 59 

Gas  by  volume. 
Carbon  dioxide  (CO2) 

8.1 
19.: 
10. 

3. 

58. 
0. 

100. 

Volatile  matter 

Carbon  monoxide  (CO) 

Ash 

Methane  (CIT4) 

Nitrogen  (N2) 

100.00 
4.64 

Oxygen  (O2) 

Sulphur 

TESTS ILLINOIS. 
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ILLINOIS  NO.  9. 

Bituminous  coal  from  mine  No.  2,  Mount  Olive  and  Staunton  Coal  Company,  Staunton, 
Macoupin  County,  111.,  on  the  Litchfield  and  Madison  Railroad. 

Two  separate  samples  of  coal  were  shipped  from  this  mine  under  the  supervision  of 
Inspector  J.  S.  Burrows.  One  sample  consisted  of  run-of-mine  coal  and  is  called  Illinois 
No.  9  A.  The  following  tests  were  made  on  this  sample:  Washing  test  No.  102,  steaming 
tests  Nos.  103,  104,  and  105,  and  steaming  test  on  washed  coal  No.  113.  The  second  sam- 
ple, designated  as  Illinois  No.  9  B,  consisted  of  lump  coal  and  was  used  in  making  steaming 
test  No.  121  and  producer-gas  test  No.  28. 

Two  samples  for  chemical  analysis  were  taken  in  this  mine  from  two  widely  separated 
points  as  follows:  No.  1625  from  the  face  of  room  11  off  the  first  entry  north;  No.  1626 
from  the  face  of  the  main  air  course. 

CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

JAsh 

(Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


Mine  samples. 


1625 
7.70 

13,29 

37.07 
40.74 
8.90 
4.12 


6,201 
11,162 


1626 
7.70 

15.27 
36. 19 
39.  34 
9  20 
3.70 


Car  sam- 
ple A. 


1635 
9.00 

13  54 

35.  69 

40.03 

10.74 

4.03 

5.71 

58.  69 

.95 


6,004 
10,807 


Car  sam- 
ple B. 


1639 
10.10 

13.  72 

36.  24 

39.  72 

10.32 

3.96 

5.74 

58.95 

.98 

20.05 

6,039 
10,870 


STEAMING  TESTS. 


Test  103,  Illinois  No.  9  A. 

Size  as  shipped,  run  of  mine.  Size  as  used,  not 
determined.  Duration  of  test,  10.02  hours.  Kind 
of  grate,  plain. 

Test  104,  Illinois  No.  9  A. 

Size  as  shipped,  run  of  mine.  Size  as  used,  not 
determined.  Duration  of  test,  9.9  hours.  Kind 
of  grate,  plain. 

Test  105,  Illinois  No.  9  A. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  33.3  per  cent;  \  inch  to  1  inch,  26.0  per 
cent;  \  inch  to  I  inch,  15.8  percent;  under  \  inch, 


24.9   per  cent.     Duration   of  test,    10.03    hours. 
Kind  of  grate,  plain. 

Test  113,  Illinois  No.  9  A,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  24.6  per  cent;  \  inch  to  1  inch,  27.8  per  cent; 
\  inch  to  \  inch,  20.4  per  cent;  under  \  inch,  27.2 
per  cent.  Duration  of  test,  9.98  hours.  Kind  of 
grate,  rocking. 

Test  121,  Illinois  No.  9  B. 

Size  as  shipped,  lump.  Size  as  used,  over  1  inch 
35.7  per  cent;  \  inch  to  1  inch,  29.1  per  cent;  £  inch 
to  \  inch,  15.0  per  cent;  under  \  inch,  20.2  per  cent. 
Duration  of  test,  9.93  hours.  Kind  of  grate, 
rocking. 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


MISCELLANEOUS    ITEMS. 


Test  103. 

Test  104. 

Test  105. 

Test  113. 

Test  121. 

Heating  value  of  coal. .  B.  T.  U.  per  pound  dry  coal . 

12,506 

12, 483 

12, 555 

12.947 

12,438 

Force  of  draft: 

Under  stack  damper. inch  water.. 

0.56 

0.37 

0.66 

0.50 

0.59 

Above  fire do 

.27 

.19 

.25 

.20 

.19 

Furnace  temperature °F.. 

Dry  coal  used  per  square  foot  of  grate  surface  per 
hour pounds.. 

2,218 

2,155 
23.22 

2,220 

26.53 

30.  26 

25.60 

26.  60 

Equivalent  water  evaporated  per  square  foot  of 
water-heating  surface  per  hour pounds. . 

3.61 

3.01 

4.08 

3.  05 

3.57 

Percentage  of  rated  horsepower  of  boiler  developed. 

101.1 

84.4 

114.3 

85.6 

100.0 

Water  apparently  evaporated  per  pound  of  coal  as 
fired pounds. . 

5.06 

4.85 

4.99 

4.84 

5.72 

Water  evaporated  from  and  at  212°  F.:  « 

Per  pound  of  coal  as  fired do 

5.94 

5.  70 

5.93 

5.68 

6.69 

Per  pound  of  dry  coal do 

6.81 

6.50 

6.75 

6.66 

7.49 

Per  pound  of  combustible do 

7.87 

7.63 

7.79 

7.50 

8.83 

Efficiency  of  boiler,  including  grate per  cent. . 

52.59 

50.28 

51.92 

49.67 

58.15 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. . 

4.76 

4.96 

4.77 

4.98 

4.23 

Per  electrical  horsepower  hour do 

5.88 

6. 12 

5. 89 

6.15 

5.  22 

Dry  coal: 

Per  indicated  horsepower  hour do 

4.15 

4.35 

4.19 

4.25 

3.77 

Per  electrical  horsepower  hour do 

5.13 

5.37 

5.17 

5.24 

4.66 

a  A  better  evaporation  would  have  been  obtained  if  boilers  and  gas-sampling  apparatus  had  been 
In  better  condition,  as  they  were  later. 

ANALYSES. 


Test  103. 


Test  104. 


Test  105. 


Test  113. 


Test  121. 


Proximate 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 

Ultimate. 

Carbon  a 

Hydrogen  a 

Oxygen  a 

Nitrogen  a 

Sulphur 

Ash 


12.76 
36.12 

40.78 
10.34 


100.00 
3.94 


68.  45 
4.92 
9.16 
1.10 
4.52 

11.85 


100.00 


12.21 
36.38 
40.27 
11.14 


12.10 
36.23 
41.05 

10.  62 


14.  66 
36.  71 
41.19 
7.44 


100.00 
3.89 


100.00 
4.08 


100.00 
3.34 


67.  83 
4.88 
9.08 
1.09 
4.43 

12.69 


68.17 
4.89 
9.13 
1.10 
4.  64 

12.07 


100.00 


100.  00 


71.54 
5.13 
9.55 
1.15 
3.91 
8.72 


100.00 


10.70 
35.  84 
41.82 
11.64 


100.  00 
4.11 


67.  42 
4.83 
8.99 
1.12 
4.60 

13.04 


100.00 


a  Figured  from  car  sample. 
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PRODUCER-GAS  TEST. 
Test  28,  Illinois  No.  9  B. 

Size  as  shipped,  lump.    Size  as  used,  not  determined.     Duration  of  test,  60  hours. 

Average  electrical  horsepower 208. 0 

Average  B.  T.  U.  gas,  per  cubic  foot 143.  7 

Total  coal  fired pounds. .  23, 700 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine .- 


Test  28. 


Coal  as     Drvcoal       Com- 
fired.       Urycoal.  bustiblei 


1.99 
1.90 


1.70 
1.61 


2.11 
2.01 


1.79 
1.71 


1.76 

1.67 


1.49 

1.42 


1.86 
1.77 


1.58 
1.50 


1.53 

1.45 


1.30 
1.23 


1.62 
1.54 


1.37 
1.31 


ANALYSES. 


Test  28. 

Test  28. 

Coal. 

11.99 
35.90 
40.63 
11.48 

Gas  by  volume. 
Carbon  dioxide  (CO2) 

8.9 

16.0 

9.4 

Ash 

Methane  (CH4) 

5.1 

60.5 

100.00 
4.92 

0.1 

Sulphur 

100.0 

Bull.  290—06- 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


WASHING  TEST. 

Test  102,  Illinois  No.  9  A. 

Size  as  shipped,  run  of  mine.    Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds..   18,000 

Washed  coal do. ...  13, 920 

Refuse do. . . .     4,080 

ANALYSES. 


Test  102 


Moisture 

Volatile  matter 
Fixed  carbon. . 

Ash 

Sulphur 


ILLINOIS  NO.  10. 

Bituminous  coal  from  West  Frankfort  mine,  Dering  Coal  Company,  West  Frankfort, 
Franklin  County,  111.,  on  the  Chicago  and  Eastern  Illinois  Railroad. 

This  sample  consisted  of  one  car  of  slack  coal.  It  was  shipped  without  inspection,  as  the 
corps  of  inspectors  was  not  organized  at  the  time  the  coal  was  asked  for.  The  following 
tests  were  made  on  this  sample:  Washing  test  No.  103,  steaming  tests  Nos.  107,  108,  109, 
and  110,  steaming  test  on  washed  coal  No.  114,  and  producer-gas  test  No.  31. 

No  mine  samples  have  as  yet  been  obtained  from  this  mine. 

CHEMICAL  ANALYSES. 


Laboratory  number 
Air-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

lAsh 

lSulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


Car 
sample. 


1648 
6. 90 

9.50 
21.98 
47.08 
11.44 

1.45 

5.31 
63.  83 

1.36 
16.61 

6,392 
11,506  ; 
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STEAMING  TESTS. 


Test  107,  Illinois  No.  10. 


Size  as  shipped,  slack.  Size  as  used,  over  1  inch, 
.9  per  cent;  \  inch  to  1  inch,  23.1  per  cent;  \  inch  to 

inch,  26.4  per  cent;  under  \  inch,  47.6  per  cent. 
)uration  of  test,  10.17  hours.  Kind  of  grate, 
lain. 

Test  108,  Illinois  No.  10. 

Size  as  shipped,  slack.  Size  as  used,  over  1  inch, 
.6  per  cent;  \  inch  to  1  inch,  19.2  percent;  \  inch 
o  \  inch,  21.1  percent;  under  |inch,  52.1  percent. 
Juration  of  test,  10  hours.     Kind  of  grate,  plain. 

Test  109,  Illinois  No.  10. 

Size  as  shipped,  slack.  Size  as  used,  over  1  inch, 
2.8  per  cent;  \  inch  to  1  inch,  30.1  per  cent;  \  inch 


to  J  inch,  17.3  per  cent;  under  \  inch,  29.8  per  cent. 
Duration  of  test,  9.98  hours.  Kind  of  grate ,  rock- 
ing. 

Test  HO,  Illinois  No.  10. 

Size  as  shipped,  slack.  Size  as  used,  over  1  inch, 
19.2  per  cent;  \  inch  to  1  inch,  32.6  per  cent;  \  inch 
to  J  inch,  18.4  per  cent;  under  \ inch,  29.8  percent. 
Duration  of  test,  9.95  hours.  Kind  of  grate,  rock- 
ing. 

Test  114,  Illinois  No.  10,  washed. 

Size  as  shipped,  slack.  Size  as  used,  over  1  inch, 
12.8  per  cent;  \  inch  to  1  inch,  27.5  per  cent;  J  inch 
to  \  inch,  23.4  per  cent;  under  \  inch,  36.3  per  cent. 
Duration  of  test,  10.05  hours.  Kind  of  grate, 
rocking. 


M I  S( '  ELLA  N  KOI  IS    ITEMS. 


Test  107. 


Test  108. 


Test  109. 


Test  110. 


Test  114. 


[eating  value  of  coal.B.  T.  U.per  pound  dry  coal., 
'orce  of  draft: 

Under  stack  damper .inch  water. . 

Above  fire do 

urnacc  temperature °F. . 

'ry  coal  used  per  square  foot  of  grate  surface  per 
hour pounds . . 

quivalent  water  evaporated  per  square  foot  of 
water-heating  surface  per  hour pounds. . 

ercentage  of  rated  horsepower  of  boiler  developed . 

/ater  apparently  evaporated  per  pound  of  coal  as 

fired pounds.. 

'ater  evaporated  from  and  at  212°  V.\a 

Per  pound  of  coal  as  fired do 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Ificiency  of  boiler,  including  grate per  cent. . 

oal  as  fired: 

Per  indicated  horsepower  hour pounds. . 

Per  electrical  horsepower  hour do 

ry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


12, 429 

0.59 

.32 

2,229 

21.00 

3.20 
89.9 

5.73 

6.76 

7.65 

9.17 

59.  44 

4.18 
5.16 

3.70 
4.56 


12,685 


0.42 
.21 


22.21 


3.13 
87.6 


6.39 
7.04 

8.28 
53.60 

4.43 
5.46 

4.02 
4.  96 


12,373 


0.51 
.29 


21.46 


2.96 
83.0 


6.90 
7.70 
9.52 
60.10 

4.10 
5.  06 

3.67 
4.53 


12,929 


0.45 
.26 


20.66 


2.48 
69.6 


6.08 

6.71 

8.05 

50.  12 

4.  65 
5.74 

4.21 
5.20 


13,545 

0.51 
.21 


3.52 

98.7 

6.07 

7.16 
8.11 
8.94 
57.82 

3.95 

4.88 

3.49 
4.  30 


<*A  better  evaporation  would  have  been  obtained  if  boilers  and  gas-sampling  apparatus  had  been  in 
;tter  condition,  as  they  were  later. 

ANALYSES. 


Test  107. 

Test  108. 

Test  109. 

Test  110. 

Test  114. 

Proximate. 
oisture 

11.62 
30.  59 
44.93 
12.86 

9.29 
31.  24 

47.84 
11.63 

10.32 
30.01 
46.27 
13.40 

9.29 
32.54 
48.11 
10.06 

11.67 

olatiie  matter. . 

32.  37 

ixed  carbon 

49.87 

sh 

6.09 

ilphur 

100.  00 
1.45 

100.00 
1.44 

100.00 
1.46 

100.00 
1.40 

100.00 
1.22 
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analyses — continued. 


Test  107. 


Test  108. 


Test  109. 


Test  110. 


Test  114. 


Carbon o 

Hydrogen  o. 
Oxygen  «... 
Nitrogen^.. 

Sulphur 

Ash 


Ultimate. 


68.  93 
4.59 

8.80 

1.43 

1.64 

14.  55 


70.  38 
4.  69 
9.  06 
1.46 
1.59 

12.82 


08.  61 
4.  57 
8.  83 
1.42 
1.63 

14.04 


7J.87 
4.78 
0.23 
1.49 
1.54 

11.09 


100.  00 


100.  00 


100.00 


100.  00 


75.42 
5.  03 
9.  67 
1.61 
1.38 
('».  89 

100.00 


a  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 

Test  31,  Illinois  No.  10. 

Size  as  shipped,  slack.    Size  as  used,  not  determined.     Duration  of  lest.  50  hours. 

Average  electrical  horsepower 207.5 

Average  B.  T.  U.  gas,  per  cubic  foot '. 1 40. 7 

Total  coal  fired pounds..  1  r> , (i00 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes. 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes. 

Developed  at  engine 


Equivalent  used  by  producer  plant. 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

l'er  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  31. 


<'o;il  as 
fired. 


1.60 
1.50 


1.36 
1.28 


1.69 

1.59 


1.44 

1.:::. 


Dry  coal 


1.46 

1.38 


1.24 
1.17 


1.54 
1.45 


1.31 
L.23 


Coinlius- 
tible. 


ANALYSES. 


Test  31. 

Test  3 

Coal. 
Moisture 

8.57 
32.  31 
48.45 
10.  67 

Gas  by  volume. 
Carbon  dioxide  (CO2) . 

9 
IS 

10c  1 

Volatile  matter 

Carbon  monoxide  (CO) . . 

Pixed  carbon 

Hydrogen  (H2)-   . 

Ash 

Methane  (CM*) 

Nitrogen  (N2) 

100.00 
1.35 

Sulphur 

TESTS ILLINOIS. 
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WASHING  TEST. 
Test  103,  Illinois  No.  10. 

Size  as  shipped,  slack.     Size  as  used,  crushed  to  2  inches.     Jig  used,  Stewart  modified. 

Raw  coal pounds. .  14,710 

Washed  coal do 12, 795 

Refuse do....     1,915 

ANALYSES. 


Test  103. 

Raw  coal. 

Washed 
coal. 

Moisture 

9.50 
31.98 
47.08 
11.44 

1.45 

11  86 

Volatile  matter 

Fixed  carbon 

Ash 

6.  07 

Sulphur 

1.38 

ILLINOIS  NO.   11. 

Bituminous  coal  from  Daw's  shaft,  St.  Louis  and  Big  Muddy  Coal  Company,  near  Car- 
terville,  Williamson  County,  111.,  on  the  Illinois  Central  Railroad. 

Four  samples  of  coal  were  shipped  as  follows:  Illinois  No.  11  A,  one-half  screenings  and 
one-half  egg  coal;  Illinois  No.  11  B,  one-half  run-of-mine  and  one-half  lump  coal;  Illinois  No. 
11  C,  one-half  No.  4  washed  coal  and  one-half  No.  5  washed  coal;  Illinois  No.  11  D,  No.  3 
washed  coal.  These  samples  were  shipped  under  the  supervision  of  J.  S.  Burrows,  and 
were  used  in  making  the  following  tests:  Illinois  No.  11  A,  steaming  tests  Nos.  137,  138, 
139,  and  141,  and  producer-gas  test  No.  30;  Illinois  No.  11  B,  steaming  tests  Nos.  Ill,  112, 
115,  116,  117,  118,  and  119;  Illinois  No.  11  C,  steaming  test  No.  120,  and  producer-gas 
test  No.  36;  Illinois  No.  11  D,  coking  test  No.  5,  and  producer-gas  tests  Nos.  42  and  48. 

Two  mine  samples  were  taken  in  this  mine,  but  one  of  them  was  lost  in  transit.  The 
one  received  at  the  laboratory  (No.  1634)  was  cut  from  the  face  of  the  north  entry  off  the 
straight  west  heading. 

CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon. 

jAsh 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


Mine 
sample. 


1634 
4.90 


8.30 
33.75 


9.26 

2.82 


6,666 
11,999 


Car  sam- 
ple A. 


1654 

4.80 

7.76 
31.44 
50.19 
10.61 

1.97 

5.14 
66.55 

1.32 
14.41 

6,643 
11,957 


Car  sam- 
ple B. 


1660 
5.80 

8.86 
31.25 
48.23 
11.66 

2.46 

5.24 
64.29 

1.29 
15.06 

6,501 


Car  sam- 
ple C. 


1718 

6.  40 

8.61 
32.40 
51.33 

7.  66 
1.65 
5.  38 

68.14 
1.34 
15.83 

6,798 
12,236 
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STEAMING   TESTS. 


Test  137,  Illinois  No.  11  A. 

Size  as  shipped,  screenings.  Size  as  used,  over 
1  inch,  21 .2  per  cent;  J  inch  to  1  inch,  23.6  per  cent; 
I  inch  to  \  inch,  18.2  per  cent;  under  \  inch,  37.0 
per  cent.  Duration  of  test,  10.03  hours.  Kind  of 
grate,  rocking. 

Test  138,  Illinois  No.  11  A. 

Size  as  shipped,  screenings.  Size  as  used,  over 
1  inch,  17.4  per  cent;  \  inch  to  1  inch,  21.9  per  cent; 
\  inch  to  \  inch,  15.6  per  cent;  under  \  inch.  45. L 
per  cent.  Duration  of  test,  10.03  hours.  Kind  of 
grate,  rocking. 

Test  139,  Illinois  No.  11  A. 

Size  as  shipped,  screenings.  Size  as  used,  over 
1  inch,  17.3  percent;  \  inch  to  1  inch,  19.1  percent; 
\  inch  to  \  inch,  15.8  per  cent;  under  \  inch,  47.8 
per  cent.  Duration  of  test,  9.93  hours.  Kind  of 
grate,  rocking. 

Test  141,  Illinois  No.  11  A. 

Size  as  shipped,  screenings.  Size  as  used,  over 
1  inch,  20.4"  per  cent;  \  inch  to  1  inch,  25.3  per  cent; 
\  inch  to  \  inch,  18.5  per  cent;  under  \  inch,  35.8 
per  cent.  Duration  of  test,  7.08  hours.  Kind  of 
grate,  plain. 

Test  111,  Illinois  No.  11  B. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  39.4  per  cent;  \  inch  to  1  inch,  25.2  per  cent; 
\  inch  to  \  inch,  14.5  per  cent;  under  \  inch,  20.9 
per  cent.  Duration  of  test,  10.08  hours.  Kind  of 
grate,  rocking. 

Test    112,  Illinois  No.  11    B. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  28.9  per  cent;  J  inch  to  1  inch,  21.3  per  cent; 
\  inch  to  \  inch,  17.8  per  cent;  under  \  inch,  32.0  per 
cent.  Duration  of  test,  10.07  hours.  Kind  of 
grate,  rocking. 


Test  115,  Illinois  No.  11  B. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  24.6  per  cent;  \  inch  to  1  inch,  24.0  per  cent; 
\  inch  to  \  inch,  18.2  per  cent;  under  \  inch,  33.2 
per  cent.  Duration  of  test,  9.87  hours.  Kind  of 
grate,  plain. 

Test  116,  Illinois  No.  11  B. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  40.1  per  cent;  \  inch  to  1  inch,  21 .6  percent 
\  inch  to  \  inch,  15.2  per  cent;  under  \  inch,  23.1 
per  cent.  Duration  of  test,  6.05  hours.  Kind  of 
grate,  plain. 

Test    117,  Illinois  No.  11  B. 

Size  as  shipped,  lump.  Size  as  used,  over  1 
inch,  33.6  per  cent;  \  inch  to  1  inch,  24.8  per  cent;  J 
inch  to  \  inch,  16.3  per  cent;  under  \  inch,  25.3  per 
cent.  Duration  of  test,  10.1  hours.  Kind  of 
grate,  plain. 

Test  118,  Illinois  No.  11    B. 

Size  as  shipped,  lump.    Size  as  used,  over  1'.; 
inch,  20.4  per  cent;  \  inch  to  1  inch,  18.2  per  cent;  \ 
inch  to  \  inch,  17.4  per  cent;  under  \  inch,  44.0  per 
cent.     Duration  of  test,  9.9  hours.     Kind  of  grate, 
plain. 

Test  119,  Illinois  No.  1  1    li. 

Size  as  shipped,  lump.  Size  as  used,  over  1 
inch,  27.6  per  cent;  \  inch  to  1  inch,  24.5  per  cent; 
\  Inch  to  i  inch,  18.3  per  cent;  under  \  inch,  29.C 
percent.  Duration  of  test,  10.07  hours.  Kind  of 
grate,  plain. 

Test   120,  Illinois  No.  11  C,  washed. 

Size  as  shipped,  No.  4  washed.  Size  us  used, 
over  1  inch,  0  per  cent;  \  inch  to  1  inch,  16.4  per 
cent;  \  inch  to  \  inch,  45.8  per  cent;  under  \  inch, 
37.8  per  cent.  Washed  at  mine.  Duration  of 
test,  9.95  hours.    Kind  of  grate,  rocking. 
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Test  137. 

Test  138. 

Test  139. 

Test  141. 

Test  111. 

Test  112. 

Heating   value   of  coal,    B.   T.  U.   per 

12,348 

12,159 

12,254 

1"     .')()."! 

12,643 

12,775 

Force  of  draft: 

Under  stack  damper. . .  .inch  water. . 

0.  60 

0.  60 

0.  62 

0.  60 

0.  55 

0.48 

Above  fire do 

.16 

.18 

.IS 

.15 

.28 

.27 

Furnace  temperature °F . . 

2376 
19.94 

2435 

Dry  coal  used  per  square  foot  of  grate 
surface  per  hour pounds. . 

20.98 

19.  70 

18.81 

24.  35 

22.  36 

Equivalent  water  evaporated  per  square 
foot    of    water-heating    surface    per 
hour pounds . . 

3.  17 

2.97 

3.06 

3.11 

2.93 

2.  90 

Percentage    of    rated    horsepower     of 

88.8 

83.4 

85.8 

87  3 

82  0 

Water  apparently  evaporated  per  pound 
of  coal  as  fired pounds. . 

6.65 

6.59 

6. 86 

6.58 

5.  23 

5.  59 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired. .  .pounds. . 

7.76 

7.68 

8.02 

7.66 

a  6.  15 

a  6.  59 

Per  pound  of  dry  coal do 

8.42 

8.32 

8.67 

8.29 

6.70 

7.23 

Per  pound  of  combustible do 

10.19 

10.13 

10.42 

9.70 

8.21 

8.99 

Efficiency  of  boiler,  including  grate,  per 
cent 

64.51 

66. 08 

68.33 

64. 02 

51. 18 

54.  65 

Coal  as  fired: 

Per  indicated  horsepower  hour.. lbs.. 

3.64 

3.68 

3.53 

3.69 

4.60 

4.29 

Per  electrical  horsepower  hour.  ..do. . 

4.50 

4.55 

4.  35 

4.56 

5.68 

5.30 

Dry  coal: 

Per  indicated  horsepower  hour. .  .do. . 

3.36 

3.40 

3.26 

3.41 

4.22 

3.91 

Per  electrical  horsepower  hour.  ..do.. 

4.14 

4.20 

4.03 

4.21 

5.21 

4.83 

Test  115. 

Test  116. 

Test  117. 

Test  118. 

Test  119. 
13,079 

Test  120. 

Heating  value  of  coal,   B.   T.    U.  per 
pound  dry  coal 

12,321 

12,933 

12,537 

12,801 

13,370 

Force  of  draft: 

Under  stack  damper inch  water. . 

0.61 

0.49 

0.50 

0.39 

0.57 

0.58 

Above  fire do 

.26 

.  22 

.20 

.16 

.25 

.23 

Furnace  temperature °F 

Dry  coal  used  per  square  foot  of  grate 
surface  per  hour pounds. . 

22.89 

24.19 

23.80 

23. 16 

25.70 

25.41 

Equivalent  water  evaporated  per  square 
foot    of    water-heating    surface    per 
hour pounds. . 

3.  42 

3.61 

3.42 

3.32 

3.75 

3. 55 

Percentage    of    rated    horsepower    of 
boiler  developed 

96.0 

101.3 

95.8 

93. 1 

105.0 

W.  5 

Water  apparently  evaporated  per  pound 
of  coal  as  fired pounds.. 

5.82 

5.86 

5.73 

5.76 

5.81 

6.  03 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired.  ..pounds. . 

a  6.  83 

a  6.  94 

a  6.  71 

a  6.  74 

a  6.  84 

«  7.  08 

Per  pound  of  dry  coal do 

7.49 

7.48 

7.19 

7.19 

7.31 

7.79 

Per  pound  of  combustible do 

9.20 

8.79 

8.51 

8.46 

8.46 

8.74 

Efficiency  of  boiler,  including  grate,  per 
cent 

58.71 

55. 85 

55. 38 

54.  26 

53.97 

56.  27 

Coal  as  fired: 

Per  indicated  horsepower  hour .  .lbs. . 

4.14 

4.07 

4.21 

4.19 

4.13 

3.  99 

Perelectrical  horsepower  hour... do.. 

5.11 

5.03 

5.20 

5.18 

5.10 

1.93 

Dry  coal: 

Per  indicated  horsepower  hour...  do.. 

3.78 

3.78 

3.93 

3.94 

3.87 

3.63 

Per  electrical  horsepower  hour. . .  do. . 

4.66 

4.67 

4.85 

4.85 

4.78 

4.48 

a  A  better  evaporation  would  have  been  obtained  if  boilers  and  gas-sampling  apparatus  had 
better  condition,  as  they  were  later. 


been  in 
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ANALYSES. 


Test  137. 

Test  138. 

Test  139. 

Test  141. 

Test  111. 

Test  112. 

Proximate. 

7.84 
28.08 
51.54 
12.54 

7.66 

29.  76 
48.  65 
13.  93 

7.54 
30. 09 
49.31 
13. 06 

7.  65 
30. 06 
50.  50 
11.79 

8.17 
31.  53 
48.21 
12.09 

8.  93 

30.  73 

48.21 

Ash                                   

12.13 

100.00 
2.35 

100.00 
2.  16 

100.00 
2.57 

KM).  00 
2.09 

100.  00 
2.82 

100.00 
2.33 

Ultimate. 

70. 06 
4.50 
7.89 
1.39 
2.55 

13.  61 

69.00 
4.43 
7.76 
1.38 
2.34 

15.99 

69.  44 
4.46 
7.83 
1.37 
2.78 

14.12 

70.99 
4.56 
8.01 
1.41 
2.  26 

12.77 

70.54 
4.57 
7.20 
1.46 
3.07 

13. 16 

70.22 

4.  65 

7.84 

1.41 

2.56 

Ash...                 

L3.3I 

100.00 

100.00 

100.00 

LOO.  00 

100.00 

100.  00 

Proximate. 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 

Ultimate. 

Carbon  a 

Hydrogen  a 

Oxygen  a 

Nitrogen  a 

Sulphur 

Ash 


Test  115. 


8.85 
28.12 
48.08 
14.95 


100.00 
2.24 


67.72 
4.49 
7.57 
1.36 
2.46 

16.  40 


KMI.(H) 


Test  116. 


7.29 
31.34 

50.  07 
11.30 


100.00 
2.50 


Tes1  l  IT. 


6.69 

32.  95 
47.  59 
12.77 


100.00 
3.47 


71.07 
4.70 
7.92 
1.42 
2.70 

12. 19 


100.00 


69.56 
4.52 
7.08 
1.44 
3.72 

13.  68 


100.  00 


Test  us. 


6.16 
33.  21 
48.91 
11.72 


100.  00 

3.14 


Test  119. 


6.43 
32.23 
50.58 
10.76 


100.00 
2.22 


70.  90 
4.60 
7.20 
1.46 
3.  35 

12.49 


100.  (X) 


71.96 
4.77 
7.95 

■1.44 
2.37 

LI.  51 


100.00 


a  Figured  from  ear  sample. 
PRODUCER-GAS  TESTS. 


Test  30,  Illinois  No.  11  A. 

Size  as  shipped,  egg.    Size  as  used,  not  deter 
mined.    Duration  of  test,  53  hours. 

Average  electrical  horsepower 210. 0 

Average  B.  T.  U.  gas,  per  cubic  foot 173.  4 

Total  coal  fired pounds. .  15, 450 

Test  36,  Illinois  No.  11  C. 

Size  as  shipped,  No.  5  washed.    Size  as  used,  not 
determined.    Duration  of  test,  54  hours. 

Average  electrical  horsepower 173. 9 

Average  B.  T.  U.  gas,  per  cubic  foot 109. 8 

Total  coal  fired pounds..  13,650* 


Test  42,  Illinois  No.  11  I). 

Size  as  shipped,  No.  -3  washed.     Size  as  used,1 
not  determined.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 201.0 

Average  B.  T.  U.  gas,  per  cubic  foot 146.1 

Total  coal  fired pounds..  12,600 

Test  48,  Illinois  No.  1 1  D. 

Size  as  shipped,  No.  3  washed.     Size  as  used: 
not  determined.     Duration  of  test,  50  hours. 

Average  electric al  horsepower 202. 1 

Average  B.  T.  U.  gas,  per  cubic  foot 154.  { 

Total  coal  fired pounds..  12,45( 


TESTS ILLINOIS. 

COAL    CONSUMED    IN    PRODUCER    ( POUNDS   PER    HORSEPOWER   PER 
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hour). 


Test  30. 

Test  36. 

Test  42. 

Test  48. 

Coal 

as 
fired. 

Dry 
coal. 

Com- 
bus- 
tible. 

Coal 

as 

fired. 

Dry 
coal. 

Com- 
bus- 
tible. 

Coal 

as 
fired. 

Dry 
coal. 

Com- 
bus- 
tible. 

Coal 

as 
fired. 

Dry 
coal. 

Com- 
bus- 
tible. 

Perelectrical  horsepower: 

Available  for  outside 
purposes 

1.49 

1.38 

1.22 

3.50 

3.  06 

2.  65 

1.34 

1.22 

1.  12 

1.31 

1.20 

1.11 

Developed  at   switch- 
board   

1.39 

1.29 

1.14 

3.27 

2.85 

2.47 

1.  25 

1   15 

1.05 

1 .  23 

1.13 

1,04 

Per  brake  horsepower: 

Available  for  outside 
purposes 

1.26 

1.18 

1.04 

2.98 

2.60 

2.25 

1.14 

1.04 

.96 

1.11 

1.02 

.94 

Developed  at  engine . . 

1.18 

1.10 

.97 

2.78 

2.  43 

2.10 

1.07 

.97 

.90 

1.05 

.96 

.89 

Equivalent  used  by  pro- 
ducer plant. 

Perelectrical  horsepower: 

Available  for  outside 
purposes 

1.56 

1.45 

1.28 

3.66 

3.19 

2.77 

1.47 

1.34 

1.24 

1.46 

1.34  !     1.24 

Developed  at  switch 

1.46 

1.36 

1.19 

3.42 

2.98 

2.59 

1.38 

1.26 

1.16 

1.37 

1.26       1.  16 

Per  brake  horsepower: 

Available  for  outside 
purposes 

1.33 

1.23 

1.09 

3.13 

2.72 

2.  36 

1.25 

1.14      1.05 

1.24 

1.14  \     1.05 

Developed  at  engine .  . 

1.24 

1.15 

1.02 

2.91 

2.54 

2.20 

1.17 

1.07        .98 

1.16 

1.07         .99 

ANALYSES. 


Test  30. 

Test  36. 

Test  42. 

Test  48. 

Coal. 

7.08 
32.62 
49.44 
10.86 

12.78 
28.03 
47.63 
11.56 

8.67 
30.69 
53.36 

7.28 

7.99 

Volatile  matter 

32.08 

52.76 

Ash 

7.17 

Sulphur 

100.00 
2.09 

100.  00 
1.65 

100.  00 
1.53 

100.  00 
1.56 

Gas  by  volume. 

6.3 
19.7 
9.7 
6.2 
58.1 

12.2 
12.6 
9.5 
3.5 
62.1 
.1 

10.2 
18.3 
13.2 
2.6 
55.7 

7.4 

Carbon  monoxide  (CO) 

22.9 

13.4 

Methane.  (CH4) ....                                                         

2.4 

53.9 

100.0 

100.0 

100.0 

100.0 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


COKING  TEST. 
Test  5,  Illinois  No.  11  D. 

Size  as  shipped,  No.  3  washed.     Size  as  used,  finely  crushed.     Duration  of  test,  48  hours. 

Coal  charged pounds . .  10, 000 

Coke  produced do 5, 400 

Breeze  produced do 300 

Coke  produced percent..    54.00 

Breeze  produced do 3. 00 

Total  percentage  yield 57. 00 

Remarks. —Light-gray  and  silvery  color.     Good,  strong  coke     Might    be  improved  by   washing, 
reducing  ash. 

ANALYSES. 


Moisture 

Volatile  matter 
Fixed  carbon. . 

Ash 

Sulphur 


Test  5. 


Coal. 

Coke. 

8.24 

1.  L9 

31.64 

.93 

52.  81 

85.97 

7.31 

11.91 

1.  55 

1.44 

ILLINOIS  NO.  12. 

Bituminous  coal  from  Bush  No.  1  mine,  Western  Coal  and  Mining  Company,  Bush, 
Williamson  County,  111.,  on  the  St.  Louis,  Iron  Mountain  and  Southern  Railway. 

This  sample  consisted  of  run-of-mine  coal  and  was  shipped  under  the  supervision  of 
Inspector  J.  W.  Groves.  The  following  tests  were  made:  Washing  test  No.  106,  steaming 
tests  Nos.  127,  128,  131,  133,  136,  and  steaming  test  on  washed  coal  No.  135. 

Two  mine  samples  were  taken  from  the  following  places  in  the  mine:  No.  1683  from 
room  10  off  the  first  entry  east,  on  the  east  side,  1,000  feet  northeast  of  the  shaft;  No. 
1688  from  the  first  north  entry,  1,000  feet  northwest  of  the  shaft. 

CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


= 


Moisture 

Volatile  matter. 
Fixed  carbon. .. 

(Ash 

[Sulphur 

Hydrogen 

Carbon 


~   Nitrogen 

[Oxygen 

Calorific  value  determined: 
Calories 

British  thermal  units.  . 


Mine  samples. 


1683 
5.20 

8.29 
31.19 
49.69 
10.83 

2.81 


6,576 
11,837 


8.41 
34.  27 
45.44 
11.88 

3.63 


Car 

sample. 


1762 
3.  60 

8.20 
32.  26 
46.  59 
12.95 

3.  48 

5.  09 
H2.52 

1.10 
14.86 

6,312 

11,362 


TESTS — ILLINOIS. 
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STEAMING  TESTS. 


Test  127,  Illinois  No.  12. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  30.8  per  cent;  £  inch  to  1  inch,  26.5  per  cent; 
\  inch  to  \  inch,  17.1  per  cent;  under  \  inch,  25.6  per 
cent.  Duration  of  test,  10.03  hours.  Kind  of 
grate,  plain. 

Test  128,  IlHnois  No.  12. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  46.4  per  cent;  \  inch  to  1  inch,  21.2  per  cent; 
£inch  to  \  inch,  12.3  percent;  under  \  inch,  20.1  per 
cent.  Duration  of  test,  10.05  hours.  Kind  of 
grate,  plain. 

Test  131,  Illinois  No.  12. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  23.8  per  cent;  \  inch  to  1  inch,  18.1  p?r  cent; 
\  inch  to  \  inch,  16.6  per  cent;  under  \  inch,  41.5 
per  cent.  Duration  of  test,  10  hours.  Kind  of 
grate,  rocking. 


Test  13.3,  Illinois  No.  12. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  26.4  per  cent;  \  inch  to  1  inch,  24.3  per  cent; 
J  inch  to  \  inch,  17.9  per  cent;  under  \  inch  31.4  per 
cent.  Duration  of  test,  10.03  hours.  Kind  of 
grate,  rocking. 

Test  135,  Illinois  No.  12,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  22.5  per  cent;  \  inch  to  1  inch,  28.6  per  cent; 
\  inch  to  \  inch,  24.1  per  cent;  under  \  inch,  24.8  per 
cent.  Duration  of  test,  10.03  hours.  Kind  of 
grate,  rocking. 

Test  136,  Illinois  No.  12. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  15.3  per  cent;  \  inch  to  1  inch,  22.9  per  cent; 
\  inch  to  \  inch,  20.8  per  cent;  under  \  inch,  41  per 
cent.  Duration  of  test,  9.68  hours.  Kind  of 
grate,  rocking. 


M I SC ELLA N EO U S    ITEMS . 


Heating  value  of  coal,  B.  T.  U.  per  pound 
dry  coal 


Force  of  draft: 

Under  stack  damper inch  water. 

Above  fire do  — 

Furnace  temperature °F. . 

Dry  coal  used  per  square  foot  of  grate 
surface  per  hour pounds. . 

Equivalent  water  evaporated  per  square 
foot  of  water-heating  surface  per  hour, 
pounds 

Percentage  of  rated  horsepower  of  boiler 
developed 


Water  apparently  evaporated  per  pound 
of  coal,  as  fired pounds.. 

Water  evaporated  from  and  at  212  °  F.: 

Per  pound  of  coal  as  fired,  .pounds. . 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate,  per 
cent 


Coal  as  fired: 

Per     indicated     horsepower     hour, 
pounds 

Per     electrical     horsepower     hour, 
pounds 

Dry  coal: 

Per     indicated     horsepower     hour, 


pounds 

Per     electrical 
pounds 


horsepower     hour, 


Test  127. 


11,963 


0.59 
.19 


Test  128. 


21.49 

3.35 

94.00 

6.17 

7.15 
7.81 
9.60 

63.04 

3.96 

4.88 

3.50 
4.50 


12. 154 


0.46 
.19 


21.45 

3.51 
98.3 
6.45 

7.54 
8.19 
9.84 

65.07 

3.75 
4.63 

3.45 
4.26 


Test  131. 


11,709 


0.57 
.19 


20.87 

2.91 
81.5 
6. 06 

7.04 
7.77 
10.19 

64.08 

4.02 
4.96 

3.64 
4.49 


Test  133.  i  Test  135. 


11,849         13,104 


0.65 

.22 


22.91 

3.15 
88.20 
5.99 

7.00 
7.67 
9.73 

62.  51 

4.04 
4.99 

3.69 
4.55 


0.03 
.18 


23.09 

3.62 
101.3 
6.69 

7.86 
8.75 
9.99 

64.48 

3.60 
4.44 

3.23 
3.99 


Test  136. 


11,867 


0.07 
.21 


20.77 

2.91 
81.5 
6.  00 

7.00 
7.81 


4.04 
4.99 


3.62 
4.47 


OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


ANALYSES. 


Test  127. 

Test  128. 

Test  131. 

Test  133. 

Test  135 

Test  136. 

Proximate. 

8.49 
31.  04 
45.25 
15.22 

7.93 
31.85 
46.18 
14.04 

9.54 
29.52 
43.  97 
16.97 

8.79 
30.70 
44.90 
15.61 

10.19 
33.  30 
47.27 
9.24 

10.  39 

29.  39 

Fixed  carbon 

44.  64 

Ash 

15.58 

Sulphur 

100.00 
3.79 

100.00 
3.92 

100.00 
4.18 

100.00 

4.14 

100.00 

2.58 

100.00 
3.56 

Ultimatt . 


Carbon  a. . . 
Hylrogena. 
Oxygen  a... 
Nitrogen  a. . 

Sulphur 

Ash 


65.  71 

66.76 

63.  55 

.        .        - 
65.00 

72.02 

65-23 

4.  39 

4.45 

4.24 

4.33 

4.82 

4.36 

:.  97 

8.11 

7.71 

7.87 

8.73 

7.  91 

1.16 

1.17 

1.12 

1.14 

1.27 

1.15 

4.14 

4.26 

4  62 

4.54 

2.87 

3.97 

16.63 

15.25 

18.76 

17.12 

10.29 

17.38 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

a  Figured  from  car  sample. 

WASHING  TEST. 
Tesl    1<><;.  Illinois  No.  12. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches.     Jig  used,  Stewart  modified. 

Raw  coal pounds..   18,000 

Washed  coal do L5,9QG 

Refuse do ... ,    2, 100 

ANALYSES 


. 

Test  106. 

Raw  coal. 

Washed 
coal. 

Moisture 

8.20 
32.26 
46.59 
12.95 

3.48 

13.30 

Volatile  matter 

Fixed  carbon 

Ash 

8.91 

Sulphur 

2.48 

ILLINOIS   NO.    13. 

Bituminous  coal  from  Benton  mine,  Benton  Coal  Company,  Benton,  Franklin  County, 
111.,  on  the  Chicago  and  Eastern  Illinois  Railroad. 

This  sample  was  shipped  as  egg  coal,  which  at  this  mine  passes  through  a  G-inch  screeD 
and  over  a  l^-inch  screen.  It  was  loaded  under  the  supervision  of  Inspector  J.  W.  Groi  es, 
and  used  in  making  the  following  tests:  Washing  test  No.  107,  coking  tests  Nos.  2  and  3, 
steaming  tests  Xos.  132,  134,  and  144,  and  steaming  test  on  washed  coal  Xo.  145;  also 
producer-gas  test  Xo.  41. 

A  sample  for  chemical  analysis  was  taken  on  each  side  of  the  mine.  No.  1695  was  cut 
from  the  main  entry,  80  feet  south  from  the  shaft,  and  Xo.  1694  was  cut  in  the  main  entry, 
100  feet  north  of  the  shaft. 


TESTS ILLINOIS. 
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CHEMICAL  ANALYSES. 


Mine  samples. 

Car  sam- 
ple. 

hi 

Ai 

iboratory  number 

5.  30 

L0.28 
32.04 

49.74 
7.94 
1.06 

1691 
5.  20 

(1.  ID 

48.87 
8.12 
1.63 

1.786 

r-drving  loss 

4  60 

o 

(Moisture 

8  31 

£ 

31   65 

Fixed  carbon 

4')  56 

o 

f  \  sh 

10  48 

1   55 

o 

Hydrogen 

5  18 

Ca  rbon 

i,:,  83 

Nit  rogen 

1.48 

^ 

Oxvcpn 

15.  48 

Calorific  value  determined : 

Calories 

6,661 

1 1 ,  990 

6  515 

British  thermal  units 

11,727 

STEAMING  TESTS. 


Test  132,  Illinois  No.  13. 


Size  as  shipped,  H  inch  to  6  inch,  egg.  Size  as 
used,  over  l'inch,  31.0  per  cent;  £  inch  to  1  inch, 
22.6  per  cent;  \  inch  to  \  inch,  15.0  per  cent;  under 
\  inch,  31.4  per  cent.  Duration  of  test,  9.98  hours. 
Kind  of  grate,  rocking. 

Test  134,  Illinois  No.  13. 

Size  as  shipped,  \\  inch  to  6  inch,  egg.  Size  as 
used,  over  1  inch,  23.8  per  cent;  J  inch  to  1  inch, 
23.8  per  cent;  \  inch  to  \  inch.  20.8  per  cent;  under 
\  inch,  31.6  per  cent.  Duration  of  test,  10.02  hours. 
Kind  of  grate,  rocking. 


Test  144,  Illinois  No.  13,  washed. 

Size  as  shipped,  \\  inch  to  6  inch,  egg.  Size  as 
used,  over  1  inch,  30.0  per  cent;  \  inch  to  1  inch, 
27.2  per  cent;  \  inch  to  h.  inch,  19.0  per  cent;  under 
\  inch,  23.8  per  cent.  Duration  of  test,  8.95  hours. 
Kind  of  grate,  plain. 

Test  145,  Illinois  No.  13,  washed. 

Size  as  shipped,  \\  inch  to  6  inch,  egg.  Size  as 
used,  over  1  inch,  25.2  per  cent;  \  inch  to  1  inch, 
18.7  percent;  \  inch  to  \  inch,  20.1  per  cent;  under 
\  inch.  3«i.O  per  cent.  Duration  of  test,  7.63  hours. 
Kind  of  grate,  rocking. 


MISCELLANEOUS    [TEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal.. 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do 

Furnace  temperature °F 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour, 
pounds 

Equivalent  water  evaporated  per  square  foot  of  water-heat- 
ing surface  per  hour pounds . . 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired, 
pounds 

\\'at<r  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired pounds.. 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate per  cent . . 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds.. 

Per  electrical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


78 


OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


ANALYSES. 


Proximate 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 

Ultimate. 

Carbon  « 

Hydrogen" 

Oxygen  a 

Nitrogen  <* 

Sulphur 

Ash 


Test  132. 


9.95 
30.22 
47.  73 
12.10 


100.  00 
1.32 


70.32 
4.55 
8.  64 
1.58 
1.47 

13.44 


100.  (X) 


Test  134. 


9.64 
30.50 
48.81 
11.05 


l(K).  00 
1.59 


71.07 
4.60 
8.75 
1.59 
1.  76 

12.23 


100.  00 


Test  144. 


9.  67 
32.59 

50.18 
7.  56 


100.00 
1.30 


74.52 
4.83 
9.17 
1.  67 
1.44 
8.37 


100.00 


Tost  145. 


10.60 

31.38 

50.84 

7.18 


100.00 
1.34 


74.77 
4.84 
9. 18 
1.68 
1.50 
8.03 


100.00 


a  Figured  from  ear  sample. 

PRODUCER-GAS  TEST. 
T«>st  41,  Illinois  No.  13. 
Size  as  shipped,  It  inch  to  6  inch.  egg.     Size  as  used,  not  determined.     Duration  of  test,  .r><>  hours. 

Average  elect  rieal  horsepower 208.7 

Average  B.  T.  I",  gas.  per  cubic  foot 156.8 

Total  coal  fired pounds..   16,950 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  out  side  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant. 
Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake,  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Coal  as 
fired. 


1.72 
1.63 


1.46 

1.38 


1.84 
1.74 


1.56 
1.48 


Test  41. 

Dry 

coal. 


1.57 

1.48 


1.33 
1.26 


1.59 


1.42 

1.35 


Combus- 
tible. 


1.39 
1.32 


1.49 
1   41 


1.20 

1.20 


ANALYSES. 


Test  41. 

Test  41. 

Coal. 
Midst  il  re 

8.72 
31.07 
49.94 
10.27 

100.00 

1.66 

Gas  by  volume. 

8. 1 

Volatile  matter 

21.0 

Fixed  carbon 

11.6 

Ash 

Methane  (CH<) 

3.  1 

Nitrogen  (N2) 

56.2 

Sulphur 

100.0 

TESTS ILLINOIS. 
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WASHING  TEST. 

Test  107,  Illinois  No.  13. 

Size  as  shipped,  H  inch  to  6  inch.  egg.    Size  as  used,  crushed  to  2  inches.    Jigused,  Stewarl  modified. 

Raw  coal pounds. .  29,950 

Washed  coal do 27,550 

Refuse do 2, 400 

ANALYSES. 


Test  10 


Moisture 

Volatile  matter 
Fixed  carbon. . 

Ash 

Sulphur 


COKING  TESTS. 


Test  2,  Illinois  No.  13,  washed. 

Size  as  shipped,  li-inch  to  6-inch  egg.     Size  as 
used,  finely  crushed.     Duration  of  test,  65  hours. 

Coal  charged pounds. .  10,000 

Coke  produced do 1, 600 

Breeze  produced do 718 


Coke  produced per  cent  . .     46.00 

Breeze  produced do 7.18 

Total  percentage  yield 53. 18 

Remarks.— Good     hard    coke.      Washing     im- 
proves product  both  in  ash  and  sulphur. 


Tesl  3,  Illinois  No.  13. 


Size  as  shipped,  H-ineh  to  6-inch  egg.     Size  as 
used,  finely  crushed.      Raw.     Duration  of  tesl .  65 
hours. 
Coal  charged pounds. .  12,000 


Coke  produced do. 

Breeze  produced do. 


.per  cent. 

....do... 


5,358 
1 ,  327 

44.65 
11.06 


Coke  produced 

Breeze  produced 

Total  percentage  yield 55.  7 1 

Remarks.— Coke  has  dull  appearance.  Softer 
than  coke  from  washed  coal.  Seasoned  ovens 
would  probably  give  better  results. 


ANALYSES. 


Test  2.                          Test  3. 

Coal. 

Coke.     :     Coal. 

Coke. 

11.44 

1.60 

1.68 
82.08 
11.64 

1.27 

10.  56 

30.08 

49.  08 

10.28 

1.71 

2.  73 

Volatile  matter 

30.95 

50.  16 

7.  45 

1.25 

1.  36 

79.30 

Ash 

16.61 

Sulphur 

J. 77 

ILLINOIS  XO.  14." 

Bituminous  coal  from  No.  2  mine,  Capital  Coal  Company,  easl  side  of  Springfield,  Sanga- 
mon  County,  111.,  on  the  Illinois  Central  Railroad. 

This  sample  was  shipped  under  the  supervision  of  Inspector  J.  W.  Groves  and  consisted 
of  lump  coal.  In  making  lump  coal  at  this  mine  it  is  passed  over  a  l£-inch  bar  screen. 
The  following  tests  were  made  on  this  coal:  Washing  test  No.  105,  steaming  tests  Nos. 
123  and  125,  and  steaming  test  on  washed  coal  Xo.  130:  also  producer-gas  test  No.  37. 

Two  mine  samples  were  cut  from  widely  separated  points  in  the  mine.  No.  1/04  was 
taken  from  the  face  of  room  30  off  the  twenty-first  south  entry,  1  mile  southeast  of  the 
shaft;  No.  1705  was  taken  in  the  sixteenth  entry  off  the  fourth  "stub"'  entry,  4,000  feet 
northeast  of  the  shaft. 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


CHEMICAL  ANALYSES. 


Mine  samples. 

Car 
sample. 

La 

\  i 

1704 
10.80 

13.89 
33.96 
40.  89 
11.26 
3.  83 

1705 
11.20 

14.  45 
34.79 
40. 10 

11).  (i(i 
3.  46 

1740 

S.  00 

6 

11'.  77 

= 

■a 

34.  08 

40.  77 

: 

0-i 

[Ash                                        

11.78 

4.  1(1 

03 

5.  49 

- 

Carbon 

58.  74 

1 .  09 

_ 

18.74 

Ga 

5, 909 
10,636 

5, 97| 

10,757 

a  This  sample  was  furnished  by  the  Ulinois  Central  Railroad. 


STEAMING  TESTS. 


Test    183,  Illinois  No.  14. 


Size  as  shipped,  lump.  Size  as  used,  over  1 
inch,  23.3  per  cent;  A  inch  to  1  inch,  27.9  per  cent ; 
\  inch  to  \  inch,  19.6  per  cent:  under  \  inch.  29.2 
percent.  Duration  of  test,  9.95  hours.  Kind  of 
grate,  rocking. 

Test  125,  Illinois  No.  14. 

Size  as  shipped,  lump.  Size  us  used,  over  1 
inch,  30.4  per  cent ;  \  inch  to  1  inch,  25.2  per  cenl  . 


J  inch  to 
per  cent. 


j  inch,   I7.7  per  cent  ;  under  \  inch, 
Duration  of  lest,  9.87  hours.    Kim 


2(1.7 
1  of 


grate,  plain. 
IVst 


30,  Illinois   No.  II, 


lied 


Size  as  shipped,  lump,  size  as  used,  ov« 
inch,  21.4  per  cent;  '  inch  to  I  inch,  27.7  per  & 
\  inch  to  \  inch,  25  per  cent;  under  J  inch, 
percent.  Duration  of  test,  9.92  hours.  Kin 
grati  ,  plain. 


I  of 


MISCELLANEOUS    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal 

Force  of  draft: 

Under  stack  damper inrli  water. . 

Above  fire , d,, 

Furnace  temperatu re <>p_ 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. . 

Equivalent  water  evaporated  per  square  fool  of  water-heating  surface 
per  hour pounds.. 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. . 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired ,1,, 

Per  pound  of  dry  coal ,1,, 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate per  Cen1 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. . 

Per  elect  rical  horsepower  hour. do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


Tesl  123. 

Test  125. 

12,008 

12,125 

0.  60 

0.  57 

.28 

.20 

2:',.  <;n 

20.  30 

3.  10 

3.  OS 

87.0 

86.2 

5.57 

5.  70 

6.  4!i 

(1.  (12 

7  34 

7.  58 

8.  99 

9.05 

59.03 

CO.  37 

4.  36 

4.27 

5.  38 

5.27 

3.85 

3.  73 

4.76 

4.61 

Test.  130 


0.52 

.14 


21.63 

3.  33 

93.  3 


(1.49 
7.71 

8.  86 
58.  48 


3.  67 


4.53 


TESTS ILLINOIS. 

ANALYSES. 
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Test  123. 

Test  125. 

Test  130. 

Test  123. 

Test  125. 

Test  130. 

Proximate. 
Moisture 

11.65 

34.67 
40.12 
13. 56 

12. 61 
33.  60 
41.30 
12.49 

15.83 
33. 50 
41.38 
9.29 

Ultimate. 

65.  44 
4.53 
8.24 
1.  22 
5.23 

15.34 

66.  72 
4. 62 
8.38 
1.25 
4.74 

14.29 

70.11 
4.86 
8.83 
1.31 

Volatile  matter 

Fixed  carbon 

Hydrogen  a 

Oxygen  a 

Ash 

Sulphur 

100.00 
4.62 

100. 00 
4.13 

100.00 
3.24 

3.85 
11  04 

Ash 

100.00 

100.00 

100. 00 

a  Figured  from  ear  sample. 

PRODUCER-GAS  TEST. 

Test   37,  Illinois  No.  14. 

Size  as  shipped,  lump.     Size  as  used,  not  determined.     Duration  of  test,  50  hours. 

\verage  electrical  horsepower 199  q 

-Werage  B.  T.  U.  gas,  per  cubic  foot 150.  o 

rotal  coal  fired pounds. .   16,650 

COAL    CONSUMED    IN    PRODUCER  (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Test  37. 

Coal  as 
fired. 

Dry  coal. 

Combus- 
tible. 

*er  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

1.78 
1.67 

1.51 
1.42 

1.90 
1.79 

1.61 
1.52 

1.55 
1.46 

1.32 
1.24 

1.66 
1.56 

1.41 
1.33 

1.33 
1.25 

'er  brake  horsepower: 

Available  for  outside  purposes 

1.13 

Developed  at  engine 

1.07 

Equivalent  used  by  producer  plant. 

er  electrical  horsepower: 

Available  for  outside  purposes 

1.42 

Developed  at  switch  board 

1.34 

er  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

1.21 
1.14 

- - 

ANALYSES. 


Test  37. 

12.68 
33.36 
41.57 
12.  39 

Test  37. 

Coal. 
oisture 

Gas  by  volume. 

8.2 

olatile  matter 

Carbon  monoxide  (CO) 

21.0 

Ixed  carbon 

10.7 

jsh 

Methane  (CH4)             

3.2 

llphur 

100.00 
4.16 

56.9 

100.0 

Bull.  290—06- 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


WASHING  TEST. 
Test  105,  Illinois  No.  14. 

Size  as  shipped,  lump.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds . .  18,000 

Washed  coal do 15,955 

Refuse do 2,045 

ANALYSES. 


Test  105. 

Raw  coal. 

Washed 
coal. 

12.77 
34.  68 
40.77 
11.78 
4.16 

16.33 

Ash 

9.37 

3.29 

ILLINOIS  NO.  15.  « 

Bituminous  coal  from  south  mine  of  Pettinger  &  Davis,  Centralia,  Marion  County,  111., 
on  the  Illinois  Central  Railroad. 

This  sample  was  shipped  as  lump  coal  (over  6-inch  screen),  hut  it  was  necessary  to 
close  one-half  of  the  screen  while  the  ear  was  being  loaded,  and  consequently  a  large  amount 
of  the  smaller  sizes  of  coal,  which  should  have  gone  through  the  screen,  passed  into  the  ear. 
The  sample  was  inspected  by  Inspector  J.  S.  Burrows  and  was  used  in  making  the  following 
tests:  Washing  test  No.  110,  steaming  test  No.  126,  steaming  test  on  washed  coal  No. 
152,  and  producer-gas  test  No.  40. 

One  of  the  mine  samples  taken  in  this  mine  (No.  1725)  came  from  the  sixteenth  east 
entry,  3,000  feet  southeast  of  the  shaft,  and  the  other  (No.  1726)  was  cut  from  the  four- 
teenth south  entry,  4,500  feet  southwest  of  the  shaft. 

CHEMICAL  ANALYSES. 


* 

Mine  samples. 

Car 

sample. 

Ai 

boratory  number 

1725 
7.20 

10.25 
37.43 
39.79 
12.  53 
3.70 

1726 

7.80 

11.88 
35.84 
43.  45 
8.83 
3.25 

1761 

r-drving  loss 

4  20 

o5 

[Moisture 

9.95 

1 

Volatile  matter 

34.  76 

Fixed  carbon , 

42. 06 

hi 

[Ash 

13  23 

N  Sulphur 

3  87 

q3 

Ilvdrogen 

5.25 

Carbon 

59.  64 

Nitrogen 

1.04 

i-> 

Oxvgen 

1 6.  97 

Ca 

lorific  value  determined: 
Calories 

6,154 
11,077 

6,089 
10,960 

British  thermal  units 

a  Sample  furnished  by  the  Illinois  Central  Railroad. 


TESTS ILLINOIS . 

STEAMING  TESTS. 
Test  126,  Illinois  No.  15.  Test  152,  Illinois  No.  15,  washed. 
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Size  as  shipped,  lump  and  egg.  Size  as  used, 
over  1  inch,  20.5  per  cent;  \  inch  to  1  inch,  25.9  per 
cent;  J  inch  to  |inch,  21.1  per  cent;  under  \  inch, 
32.5  per  cent.  Duration  of  test,  9.88  hours.  Kind 
of  grate,  plain. 


Size  as  shipped,  lump  and  egg.  Size  as  used, 
over  1  inch,  25.5  per  cent;  \  inch  to  1  inch,  31.3  per 
cent;  \  inch  to  \  inch,  21.8  per  cent;  under  \  inch, 
21.4  per  cent.  Duration  of  test,  10.03  hours. 
Kind  of  grate,  plain. 


MISCELLA N EOl'S    ITEM S. 


Test  152. 


.B.T.  U.  per  pound  dry  coal 


Heating  value  of  coal 

Force  of  draft: 

Under  stack  damper inch  water 

Above  fire do. . 

Furnace  temperature °F 

Dry  coal  used  per  square  foot  of  grate  surface,  per  hour pounds 

Equivalent  water  evaporated  per  square  foot   of  water-heating  surface,   pe 

hour pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds 

Water  evaporated  from  and  at  212°F.: 

Per  pound  of  coal  as  fired do.. 

Per  pound  of  dry  coal do.. 

Per  pound  of  combustible do. . 

Efficiency  of  boiler,  including  grate per  cent 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds 

Per  electrical  horsepower  hour dqt. 

Dry  coal: 

Per  indicated  horsepower  hour do.. 

Per  electrical  horsepower  hour do. . 


20.44 

3.11 

87.2 
5.94 


7.62 
9.49 
62.63 

4.12 
5.09 

3.71 
4.58 


13,104 

0.4G 

.13 

2,439 

19. 63 

3.36 
94.3 
6.51 

7.57 

8.59 

9.64 

63. 30 

3.74 
4.61 

3.29 
4.06 


ANALYSES. 


Proximate 

loisture 

/olatile  matter 

"Ixed  carbon 

\sh 

lulphur 


Test  126. 

Test  152. 

10.00 

11,81 

33.39 

37.09 

41.20 

42.69 

15.41 

8.41 

100.00 

100.00 

4.36 

3.00 

Ultimate 

Carbon  « 

Hydrogen  a 

Oxygen  « 

Nitrogen  a 

Sulphur 

Ash 


Test  126.    Test  152 


100. 00 


63.78 

71.17 

4.43 

4.94 

8.70 

9.71 

1.12 

1.24 

4.85 

3.40 

17.12 

9.54 

100.00 


^Figured  from  car  sample. 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


PRODUCER-GAS  TEST. 
Test  40,  Illinois  No.  15. 
Size  as  shipped,  lump  and  egg.    Size  as  used,  not  determined.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 200. 5 

Average  B.  T.  U.  gas,  per  cubic  foot 142. 9 

Total  coal  fired pounds. .  16,950 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  40. 


Coal  as    Drvrofll       Corn- 
fired,      ^rycoal.   bustible. 


1.80 
1.69 


1.53 
1.44 


1.91 

1.80 


1.63 
1.53 


1.63 
1.53 


1.39 
1.30 


1.73 
1.63 


1.47 
1.38 


1.39 
1.30 


1.18 
1.11 


1.45 
1.36 


1.23 
1.16 


ANALYSES. 


Test  40. 

Test  40. 

Coal. 
Moisture 

9.44 
35.  48 
41.53 
13.55 

Gas  by  volume. 
Carbon  dioxide  (CO2) 

11.1 

16.1 

11.2 

Ash 

Methane  (CII4) 

3.3 

Nitrogen  (N2) 

58.3 

100.00 

4.06 

Sulphur 

1O0.0 

TESTS ILLINOIS. 
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WASHING   TEST. 
Test  110,  Illinois  No.  15. 

Size  as  shipped,  lump  and  egg.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds. .  18, 000 

Washed  coal do ....  13, 035 

Refuse do ... .     4, 965 

ANALYSES. 


Test  110. 


Moisture 

Volatile  matter 
Fixed  carbon. . 

Ash 

Sulphur 


ILLINOIS  NO.   16.  a 

Bituminous  coal  from  mine  No.  7,  Big  Muddy  Coal  and  Iron  Company,  Herrin,  William- 
son County,  111.,  on  the  Illinois  Central  Railroad. 

Lump  and  egg  coal  were  shipped  for  testing  under  the  supervision  of  Inspector  J.  S. 
Burrows.  This  mixture  is  made  by  passing  the  run-of-mine  coal  over  a  screen  with  a  3-inch 
mesh.  The  coal  was  used  in  making  washing  test  No.  Ill,  coking  tests  Nos.  7  and  10, 
steaming  test  No.  1.50,  and  producer-gas  test  No.  43. 

Two  mine  samples  were  taken  for  chemical  analyses  at  working  faces  in  the  mine,  as 
follows:  No.  1731  in  room  17  off  the  sixth  south  entry  on  the  west  side,  2,300  feet  southwest 
of  the  shaft;  No.  1732  in  room  14  off  the  fifth  north  entry  on  the  east  side,  2,400  feet  north- 
east of  the  shaft. 

CHEMICAL  ANALYSES. 


Laboratory  number. 
jAir-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

JAsh 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

alorific  value  determined: 

Calories 

British  thermal  units. 


Mine  sample 


1731 
5.70 

9.37 

30.69 

52.57 

7.37 

1.25 


6,699 
12,058 


1732 

4.80 

8.59 

31.07 

53.37 

6.97 

1.78 


C#r 
samples. 


1820 
4.00 

8.43 

30.08 

51.89 

9.60 

1.14 

5.18 

67. 33 

1.50 

15.25 

6,644 
11,959 


^Furnished  by  the  Illinois  Central  Railroad  Company. 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


STEAMING  TEST. 
Test  150,  Illinois  No.  L<L 

Size  as  shipped,  lump  and  egg.  Size  as  used,  over  1  inch,  48.1  per  cent;  £  inch  to  1  inch,  21.0  per  cent 
J  inch  to  \  inch,  12.3  percent;  under  \  inch,  18.6  percent.  Duration  of  test,  7.53  hours.  Kindofgratc 
plain. 

MISCELLANEOUS    ITEMS. 


Test  150 


Heating  value  of  coal B.T.  U.per  pound  dry  coal.. 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do 

Furnace  temperature ° F. . 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds.. 

Equivalent  water  evaporated  per  square  fool  of  water-heating  surface  pe    hour do 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. . 

Water  evaporated  from  and  at  212°F.: 

Per  pound  of  coal  as  fired do 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate percent. . 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


12,87 


0.4 
.1 


19.  \ 
3  J 

99. 
7.1 

8.2 
9.0 
10.4 
68.  1 

3.  4, 

4.2 

3.1 

3.8. 


AN  VLYSES. 


Proximate 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 


Test  150. 


9.16 

29.57 
51.04 
10.23 


100. 00 
1.76 


Ultimate 

Carbon a 

Hydrogen  a 

Oxygen  a 

Nitrogen  « 

Sulphur 

Ash 


Test  150. 


72.3 

4.5 
8.3 
1.6 
1.9 
11.2 


100.C 


aFigured  from  car  sample. 
PRODUCER-GAS   TEST. 
Test  43,  Illinois  No.  1<>. 
Size  as  shipped,  lump  and  egg.     Size  as  used,  not  determined.      Duration  of  test,  50  hours. 

Average  electrical  horsepower 201. 

Average  B.  T.  U.  gas,  per  cubic  foot 149.  i 

Total  coal  fired pounds..  17,2.'  I 


TESTS ILLINOIS.  87 

COAL   CONSUMED   IN    PRODUCER  (POUNDS   PER   HORSEPOWER   PER   HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  43. 


Coal  as         Dry       Combus- 
fired.  coal.  tible. 


1.81 
1.72 


1.54 
1.  40 


1.91 
1.81 


1.62 
1.54 


1.G7 
1.58 


1.42 
1. 35 


1.77 
1.67 


1.50 
1.42 


1.48 
1.41 


1.26 
1.19 


1.57 
1.48 


1.33 
1.26 


ANALYSES. 


Test  43. 

Test  43. 

Coal. 

7.68 
30.62 
51.33 
10.37 

Gas  by  volume. 

8.0 

21.  (i 

12.9 

Ash 

Methane  (CH4) 

2.7 

54.8 

Sulphur 

100.00 
1.47 

100.0 

WASHING   TEST. 

Test  111,  Illinois  No.  16. 

Size  as  shipped,  lump  and  egg.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds. .  14,000 

Washed  coal do ....  12, 500 

Refuse do 1 ,  500 

ANALYSES. 


Moisture.. 

Volatile  matter. 
Fixed  carbon... 
Ash 


Sulphur. 


Test  111. 


Raw  coal. 


8.43 

30.08 

51.89 

9.60 

1.14 


Washed 
coal. 


8.06 
1.02 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


COKING   TESTS. 


Test  7,  Illinois  No.  10. 


Size  as  shipped,  lump  and  egg.  Size  as  used, 
finely  crushed.    Raw.     Duration  of  test,— hours. 

Remarks.— Accident  to  charging  larry  necessi- 
tated discontinuing  test.  Coal  burned  to  keep 
oven  hot. 

Test  10,  Illinois  No.  10,  washed. 

Size  as  shipped,  lump  and  egg.  Size  as  used, 
finely  crushed.    Duration  of  test,  66  hours. 


Coal  charged pounds. .  10, 000 

Coke  produced do 5,579 

Breeze  produced • do 910 

Coke  produced per  cent. .  55.  79 

Breeze  produced do 9. 10 

Total  percentage  yield 64.  89 

Remarks.— Dull-gray  color.     Poor  coke  physic- 
ally. 


ANALYSES. 


Test  10. 

Coal. 

Coke. 

9.79 

30.35 

51.  79 

8.07 

1.09 

2.14 

1.46 

83. 96 

Ash                                         

12.44 

1.02 

ILLINOIS   NO.   18.  a 

Bituminous  coal  from  La  Salle  shaft  mine,  La  Salle  County  Carbon  Cor1  Company,  La 
Salle,  La  Salle  County,  111.,  on  the  Illinois  Central  Railroad. 

The  sample  shipped  for  testing  consisted  of  lump  coal  passed  over  a  6-inch  mesh  screen. 
It  was  loaded  under  the  supervision  of  Inspector  J.  S.  Burrows,  and  used  for  the  following 
tests:  Washing  test  No.  109,  steaming  tests  Nos.  140  and  148,  steaming  tests  on  washed 
coal  Nos.  147  and  149,  and  producer-gas  test  No.  45. 

Two  mine  samples  were  taken  for  chemical  analysis,  as  follows:  No.  1741  was  cut  in  the 
twelfth  west  entry  off  the  north  entry;  No.  1742  was  cut  in  the  third  east  ent.y  off  the 
third  south  entry,  4,000  feet  from  the  shaft  and  8,000  feet  from  No.  1741. 

CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


q3  fMoisture. 


| Volatile  matter. 
I  Fixed  carbon. .. 
[Ash 


(Sulphur 

£   Hydrogen 

&< Carbon 

•r   Nitrogen 

Oxygen 

Calorific  value  determined: 
Calories 

British  thermal  units. 


Mine  samples. 


1741 
11.00 

13.87 
37.  26 
38.56 
10.  31 
3.  44 


6,  103 

10,985 


1742 
11.20 

15.  55 
36.  21 
40. 66 
7.58 
3.  01 


Car 
sample. 


1779 
S.  40 

12.39 

36.  89 

41.80 

8.92 

3. 92 

5.  89 

61.29 

1.00 

19.0a 

6,33^ 

1 1 , 399 


a  Sample  furnished  l>y  Illinois  Central  Railroad. 
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STEAMING   TESTS. 


Test  140,  Illinois  No.  18. 

Size  as  shipped,  lump.  Size  as  used,  over  1  inch, 
37.3  per  cent;  i  inch  to  1  inch,  22.2  per  cent;  \  inch 
to  \  inch,  15.9  per  cent;  under  \  inch,  24.6  per  cent. 
Duration  of  test,  10  hours.  Kind  of  grate,  rock- 
ing. 

Test  147,  Illinois  No.  18,  washed. 

Size  as  shipped,  lump.  Size  as  used,  over  1  inch, 
9.5  per  cent;  \  inch  to  1  inch,  25.5  per  cent;  \  inch 
to  \  inch,  29.6  percent;  under  \  inch,  35.4  percent. 
Duration  of  test,  9.95  hours.  Kind  of  grate, 
rocking. 


Test  148,  Illinois  No.  18. 

Size  as  shipped,  lump.  Size  as  used,  over  1  inch, 
27.1  per  cent;  \  inch  to  1  inch,  25.7  per  cent;  \  inch 
to  J  inch,  17.9  percent;  under  \  inch,  29.3  per  cent. 
Duration  of  test,  10  hours.     Kind  of  grate,  plain. 

Test  149,  Illinois  No.  18,  washed. 

Size  as  shipped,  lump.  Size  as  used,  over  1  inch, 
21.7  per  cent;  \  inch  to  1  inch,  22.7  per  cent;  \  inch 
to  \  inch,  28.8  per  cent;  under  \  inch,  26.8  per  cent. 
Duration  of  test,  5.32  hours.  Kind  of  grate, 
plain. 


MISCELLANEOUS    ITEMS. 


Test  140. 

Test  147. 

Test  148. 

Test  149. 

Heating  value  of  coal B.  T.  U.  per  pound  dry  coal.. 

12,951 

13, 554 

12,991 

13,  432 

Force  of  draft: 

Under  stack  damper inch  water. . 

0.63 

0.57 

0.  53 

0.56 

Above  fire do 

.18 

.17 

.19 

.14 

Furnace  temperature °F. . 

2060 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour, 
pounds 

18.  51 

19.53 

18.86 

17.83 

Equivalent   water  evaporated  per  square  foot   of   water- 
heating  surface  per  hour pounds. . 

2.86 

3. 12 

2.99 

3.29 

80. 1 

87.4 

83.9 

92  2 

Water  apparently  evaporated  per  pound  of  coal  as  fired, 
pounds 

6.51 

6.49 

6.13 

6.61 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired pounds. . 

7.60 

7.57 

7.06 

7.70 

Per  pound  of  dry  coal do 

8.61 

8.91 

7.94 

9.23 

Per  pound  of  combustible do 

9.90 

9.86 

9.13 

10.08 

Efficiency  of  boiler,  including  grate per  cent.. 

64.20 

63.48 

59.02 

66.36 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. . 

3.72 

3.74 

4.01 

3.  67 

Per  electrical  horsepower  hour do 

4.59 

4.61 

4.95 

4.53 

Dry  coal: 

Per  indicated  horsepower  hour do 

3.28 

3.17 

3.56 

3.06 

Per  electrical  horsepower  hour do 

4.06 

3.92 

4.40 

3.78 

ANALYSES. 


Test  140. 

Test  147. 

Test  148. 

Test  149. 

Proximate. 
Moisture 

11.72 
37.27 
41.  73 

9.28 

14.99 
37.24 
42.00 
5.77 

11.10 
37.11 
42.14 
9.65 

16.  64 

Volatile  matter 

36.  13 

Fixed  carbon 

41.  51 

Ash 

5.72 

ISulphur 

100.00 
4.07 

100.00 

2.98 

100.  00 
3.  37 

100.  00 
2.72 
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analyses     continued. 


Tes1  i  ut. 


Tes1  L47. 


Tes1  i  is. 


Tesl  149. 


UltimaU . 


Ca  rbon  "... 
i [ydrogen a 
( >xygon " 
Nit  rog(  ii". . 
Sulphur 
Ash 


69.57 
5.09 
9  09 
1.  13 
l  61 

L0.51 


7:5.  ~>:i 

5.  36 
9.61 
L.20 
3.5] 

6.  79 


69.97 

5.  1 1 
9.  II 
1.11 
3.  79 
10.85 


73.  68 
5.  37 
9.  63 
1 .  20 
3.  26 
fi.  86 


100.00 


LOO.  00 


IOO  00 


MM.  00 


a  Figured  from  ca  r  sample. 

PRODUCER-GAS  TEST. 
Tesl    •"».   Illinois  No.    18. 

Size  as  shipped,  lump.    Slzeat  used,  nol  determined.     Duration  of  test,  50  hours. 

Average  electrical  horsi  power 

A  verage  B.  T.  CJ.  gas,  per  .cubic  fool         

Total  coal  fired ..  pounds. 

COAL    CONSUMED    l\    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOIK). 

Tesl  15. 


201.7 
I  17.  7 
16,200 


ivr  elecl  rical  horsepower: 

Available  for  outside  purposes 

Developed  al  aw  itcb  board    

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  al  engine 

Equivali  nt  used  by  producer  plant. 
Per  elecl  rical  hor  epower 

Available  for  outside  purposes 

Developed  al  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine.. 


Coal  as 
Bred. 


I    15 
1 .  37 


1 .  85 

i    ,i 


1 .  57 
1.48 


I.  IT, 

I.  19 


1.01 
L.53 


1.36 

l .  28 


1.12 
1.05 


1.42 
1.33 


1.21 
1.13 


\  \   \  I    J    -I     i 


Tesl  15. 

Teal 

Coal. 
Moist  lire 

13.  19 
40.84 

111.01 

LOO.  00 

1.  59 

(ins  by  volumt . 
Ci  rlxm  dioxide  (C02) 

Volatile  mal  ter 

I  .1  rbon  monoxide  (CO) 

1 1 ydrogen  (H2) ... 

Fixed  carbon 

Ash 

Methane  (CH  (i 

Nitrogen  ( N2) 

Sulphur 

II. 4 
I7.2 
1 2. 8 
3.2 
:..-).  4 

100.0 
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WASHING  TEST. 
T^t   U>9,  Illinois  STo.  1  8. 

s  shipped,  lamp.    Size  as  used,  crashed  to  2  inch- ~ .     Fig  us 

Raw  eoal pou 

Washed  coal 

Refuse 

axa:.    -    - 


■ 


Moisture 

Volatile  mat!-: 39    

Fixed  carbon 3      

Ash 3     . 

Sulphur 2  .     3 


I  I.I.INoI-    \c>.    19. 

Bituminous  coal  from  Zeigler  mine.  X    _\   r<       .  '  Zeig  .  HI.. 

on  the  Illinois  Central  Railroad. 

samples  were  loaded  under  the  supervision  of  In-'  Hows: 

niino>  V  A  -   •three-fourths  inch  coal."  which  had  pas-  rhree- 

fourths  inch  perforated  shaking  sere*:.  5  used  in  making  coking  tests  X  s.  11  and  15 

and  steaming  testa  X  70,  and  171.     Illinois  X   .  1  I  B  was  shipped  as 

"3-inch  coal"  which  had  passed  over  a  H-ineh  perfv:        Is  g  s  reen.     Ii  was  us 

making  steaming  tests  N   s.  175, 204,  and  205,  producer-gas  t  -    X     55,  and  coking  tesO   . 
19. 

Two  mine  samples  were  collected  from  this  mine  for  chemi  sis  57        .-cut 

from  the  face  of  room  5,  off  the  first  west  entry  on  the  north  sid<  thwest  of 

shaft.     Xo.  l>72was  cat  from  room  5.  off  the  thir<:       st  entry  oi  south  side, 

irhwest  of  the  shaft. 

CHEMICAL  ANALYSES. 


- 

- 

57 

5.20 

9.90 

28 

■48 

572 

5.60 

10.53 

- 
53.01 

i 

2  . 

9.10 

14.91 

- 

1.35 

-       - 

10.95$ 

5.60 

- 

- 

= 

* 

z 
- 

- 

- 

- 
= 
- 
- 



10.72 

-     3 

Fixed  carbon 

50.06 



[Sulphur 

.91 
5.30 

Carbon 

1.40 

- 

fa 

Lorific  value  determined: 
Calories 

? 

i 
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STEAMING  TESTS. 


Test  160,  Illinois  No.  19  A. 

Size  as  shipped,  f-inch  coal.  Size  as  used,  h  inch 
to  1  inch,  21.3  per  cent;  J  inch  to  I  inch,  32.0  per 
cent;  under  {  inch,  46.7  per  cent.  Duration  of 
test,  10.02  hours.    Kind  of  grate,  plain. 

Test  161,  Illinois  No.  19  A. 

Size  as  shipped,  f-inch  coal.  Size  as  used,  over 
1  inch,  0  per  cent;  \  inch  to  1  inch,  13.6  per  cent;  \ 
inch  to  ^  inch,  27.2  per  cent;  under  \  inch,  59.2  per 
cent.  Duration  of  test,  9.97  hours.  Kind  of 
grate,  plain. 

Test  163,  Illinois  No.  19  A. 

Size  as  shipped,  f-inch  coal.  Size  as  used,  over  1 
inch,  0  per  cent;  \  inch  to  1  inch,  17.7  per  cent;  \ 
inch  to  \  inch,  34.7  per  cent ;  under  j  inch,  47.6  per 
cent.  Duration  of  test,  9.98hours.  Kind  of  grate, 
plain. 

Test  170,  Illinois  No.  19  A. 

Size  as  shipped,  |-inch  coal.  Size  as  used,  over 
1  inch,  0  per  cent;  l  inch  to  1  inch,  L3.6percerit;  1 
inch  to  \  inch,  31.3  percent;  under  \  inch,  55.1  per 
cent.  Duration  of  test,  9.07  hours.  Kind  of 
grate,  rocking. 


Test  171,  Illinois  No.  19  A. 

Size  as  shipped,  J-inch  coal.  Size  as  used,  over 
I  inch,  0  per  cent;  \  inch  to  1  inch,  13.6  per  cent;  \ 
inch  to  \  inch,  31. 8  per  cent;  under  \  inch,  54.6  per 
cent.  Duration  of  test,  9.97  hours.  Kind  of 
grate,  rocking. 

Test  175,  Illinois  No.  19  B. 

Size  as  shipped,  3-inch  coal.  Size  as  used,  over 
1  inch,  60.2  per  cent;  \  inch  to  1  inch,  15.7  per  cent; 
\  inch  to  \  inch,  9.2  percent;  under  \  inch,  14.9  per 
cent.  Duration  of  test,  9.9  hours.  Kind  of 
grate,  plain. 

Test  804,  Illinois  No.  19  15. 

Size  as  shipped,  3-inch  coal.  Size  as  used,  over 
1  inch,  44.0  percent;  \  inch  to  i  inch,  17.2  percent; 
|  inch  to  \  inch,  12.3  percent;  under  ',  inch,  26.5  per 
cent.  Duration  of  test,  10.03  hours.  Kind  of 
grate,  rocking. 

Test  805,  Illinois  No.  19  B. 

Size  as  shipped,  3-inch  coal.  Size  as  used,  over  1 
inch,  54.4  per  cent ;  \  inch  to  1  inch,  15.1  percent;  \ 
inch  to  J  inch,  10.7  percent;  under  \  inch,  19.8  per 
cent.  Duration  of  test,  9.93  hours.  Kind  of 
grate,  rocking. 


MISCKI.I.AM.Ol   s     ITEMS. 


Heating  value  of  coal,  B.  T.  U.  per 
pound  dry  coal 

Force  of  draft: 

Under  stack  damper,  inch  water 
Above  fire inch  water. 

Furnace  temperature °F. . 

Dry  coal  used  per  square  foot  of 
grate  surface  per  hour. .  .pounds. 

Equivalent  water  evaporated  per 
square  foot  of  water-heating  sur- 
face per  hour pounds. 

Percentage  of  rated  horsepower  of 
boiler  developed 

Water  apparently  evaporated  per 
pound  of  coal  as  fired pounds. . 

Water  evaporated  from  and  at  212 
°F.: 

Per  pound    of    coal    as    fired, 
pounds 


Test 
160. 


Per  pound  of  dry  coal,  .pounds. . 

Per  pound  of  combustible.. do.. 

Efficiency  of  boiler,  including  grate, 
per  cent 

Coal  as  fired: 

Per  indicated  horsepower  hour, 
pounds 


Per  electrical  horsepower  hour, 
pounds 


Dry  coal: 


Per  indicated  horsepower  hour, 
pounds 


Per  electrical  horsepower  hour, 
pounds 


13,036 

0.40 

.14 

2,428 

18.47 

3.07 
86.  1 
6.27 


7.27 

8.  33 

9.  45 

61.71 


3.89 
4.80 


3.40 
4.19 


Test 
161. 

Test 
L63. 

Test 
170. 

12,911 

13,068 

12,857 

0.  54 

0.  67 

o.  56 

.20 

.17 

.  16 

2,080 

2,227 

2,039 

17.77 

20.  79 

20.22 

3.12 

3.57 

3.  10 

S7.<i 

100.2 

87.0 

6.  54 

6. 45 

6.37 

7.62 

7. 50 

7.42 

8.80 

8.61 

8.  56 

10.17 

9.70 

9.  85 

65.82 

63.  63 

64.29 

3.71 

3.77 

3.81 

4.58 

4.66 

4.71 

3.21 

3.28 

3.30 

3.97 

4.06 

4.08 

Test 
171. 


12,917 

0.49 
.17 


Test 
175. 


20.08 

3.  23 
90.6 
6.71 


7.79 
8.97 
10.  30 

67.06 


3.63 

4.48 


3. 15 
3.89 


0.41 

.09 

2,470 

20. 54 

3.73 
104.  7 
6.96 

8. 13 
9.  10 
10.  53 

67. 50 

3.48 
4.30 

3.  11 
3.84 


Test 
204. 


13,050 

0.41 

.11 

2,447 

20.69 

3.50 

98.2 
7.27 


8.54 

9.  45 
10.  83 

69.93 


3.3] 

4.09 


2.99 
3.70 


13,001 

0.40 
.12 

2.448 

20.38 

3.31 

94.9 
7.11 


8. 32 
9.  27 

10.  S3 

68.86 


3.40 
4.20 


3.05 
3.77 
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ANALYSES. 


Test  160. 

Test  161. 

Test  it,;;. 

Test  170. 

Test  171. 

Test  175. 

Test  204. 

Test  205. 

Proximate. 

12.79 

27.24 

51.73 

8.24 

13.  43 
27.  60 
50.08 

8.89 

12.86 

28.30 

50.80 

8.04 

13.28 
27.72 
49.75 
9.25 

13.19 

27.56 
50.  33 
8.92 

10.72 
29.77 
49. 30 
10.21 

9.  56 
29.40 
51.11 

9.93 

10.30 

Volatile  matter 

Fixed  carbon 

Ash 

29.20 
50.27 
10.23 

100.00 
.49 

100.00 
.50 

100. 00 
.51 

100. 00 
.50 

100. 00 
.50 

100. 00 

.47 

100.00 
.61 

100. 00 
.55 

Ultimate. 

74.67 
4.47 
9.24 
1.61 
.56 
9.  45 

73.99 

4.44 

9.16 

1.  58 

.58 

10.25 

74.  83 
4.49 
9.25 
1.61 
.59 
9.  23 

73.65 

4.42 

9.10 

1.58 

.58 

10.  67 

73.  97 
4.44 
9.14 
1.59 

.58 
10.28 

74.  37 

4.59 

7.52 

1.  56 

.53 

11.43 

74.62 
4.60 
7.56 

74.  33 

4.58 

7.51 

1.57  !             1.56 

Sulphur 

.67 
10.98 

.61 

Ash 

11.41 

100.00  !       100.00 

100.00 

100.  00 

100.  00 

100. 00 

100.  00 

100.  00 

«  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 

Test  55,  Illinois  No.  19  B. 

Size  as  shipped,  lump,  3  inch.     Size  as  used,  over  1  inch,  77  per  cent;  \  inch  to  1  inch,  9  per  cent;  \ 
inch  to  J  inch,  5  per  cent;  under  \  inch,  9  per  cent.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 201. 1 

Average  B.  T.  U.  gas,  per  cubic  foot 164. 1 

Total  coal  fired pounds. .  13,950 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Test  55. 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  -plant. 

I  Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

i  Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


i 
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ANALYSES. 


Coal. 


Moisture 

Volatile  matter. 
Fixed  carbon... 
Ash 


Sulphur. 


Test  55. 


9.64 
30.68 
50.22 

9.46 


100.00 
.53 


Gas  by  volume 

Carbon  dioxide  (C02) 

Carbon  monoxide  (CO) . . . 

Hydrogen  (H2) 

Methane  (CH<) 

Nitrogen  (N2) 


Test  55. 


7.4 

23.9 
15.7 
2.1 
50.9 


100.00 


COKING  TESTS. 


Test  11,  Illinois  No.   19  A. 


Size  as  shipped,  ,'  inch,  size  as  used,  finely 
crushed.  Raw.  Duration  of  test,  48  hours.  Coal 
charged,  10,000  pounds. 

Remarks.— No  coke  produced. 

Test  15,  Illinois  No.  11)  A. 

Size  as  shipped,  -J  inch.  Size  as  used,  finely- 
crushed.    Raw.    Duration  of  test,  24  hours.    Coal 


charged,  6,000  pounds. 
Remarks.— No  coke  produced. 

Test  19,  Illinois  No.  11)  15. 

Size  as  shipped,  3  inches.  Size  as  used,  finely 
crushed.  Raw.  Duration  of  test,  47 hours.  Coal 
charged,  6,000  pounds. 

Remarks.— No  coke  produced  from  this  coal. 
Three  trials. 


INDIANA  NO.  3. 

Bituminous  coal  from  mine  No.  3,  J.  Woolley  Coal  Company,  near  Boonville,  Warrick 
County,  hid.,  on  the  Southern  Railway. 

This  sample,  which  was  shipped  under  the  supervision  of  Inspector  J.  W.  Groves,  con- 
sisted of  nut  and  slack  coal  mixed.  It  was  used  in  making  washing  lest  No.  115,  coking 
test  No.  14,  steaming  test  No.  162,  and  producer-gas  test  No.  53. 

Two  mine  samples  were  sent  to  the  laboratory  for  chemical  analysis;  they  were*  taken 
from  the  mine  as  follows:  No.  1759  was  taken  from  a  point  1,500  feet  northeast  of  the 
shaft;  No.  1760  was  taken  from  the  face  of  a  room  600  feet  northwest  of  the  shaft. 

CHEMICAL  ANALYSES. 


Laboratory  number. 

Air-drying  loss 


Moisture 

Volatile  matter. 
Fixed  carbon... 
[Ash 


Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


Mine  samples. 


1759 
7.60 

11.28 
38.04 
43.05 
7.63 
3.58 


6,551 
11,792 


1760 
7.00 

11.10 
37.04 
42.18 
9.68 
4.33 


Car 

sample 


1941 
8.50 

13.18 

31.92 

39.  27 

15.61 

4  79 

5.36 

54.52 

1.08 

18.62 

5,  572 
10,030 
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TESTS INDIANA. 

STEAMING  TEST. 

Test  162,  Indiana  No.  3. 

Size  as  shipped,  nut  and  slack.  Size  as  used,  over  1  inch,  28.4  per  cent;  §  inch  to  1  inch,  25.8  per  cent; 
;  inch  to  h  inch,  16.4  per  cent;  under  \  inch,  29.4  per  cent.  Duration  of  test,  9.65  hours.  Kind  of  grate, 
?lain. 

MISCELLANEOUS    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

Force  of  draft: 

Under  stack  damper inch  water 

Above  fire * do . . 

Furnace  temperature °F 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour do. . 

Percentage  of  rated  horsepower  of  boiler  developed 

Skater  a  pparently  evaporated  per  pound  of  coal  as  fired pounds 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do.. 

Per  pound  of  dry  coal do . . 

Per  pound  of  combustible - do.. 

Efficiency  of  boiler,  including  grate per  cent 

oal  as  fired: 

Per  indicated  horsepower  hour pounds 

Per  electrical  horsepower  hour do. . 

)ry  coal: 

Per  indicated  horsepower  hour do. . 

Per  electrical  horsepower  hour do.. 


Tes1  162. 


0.51 

.15 

23.  51 

20.  05 

3.  25 

91.1 

6.14 

7.10 
8.11 
10.15 
67.  12 

3.98 
4.92 

3.49 
4.30 


ANALYSES. 


Proximate 

oisture 

olatile  matter 

ixed  carbon 

sh 

alphur 


Test  162. 


12.42 
31.83 
40.  68 
15.07 

100. 00 

4.84 


Ultimate. 

Carbon  a 

Hydrogen  o 

Oxygen  a 

Nitrogen  a 

Sulphur 

Ash 


Test  162. 


63.44 
4.53 
8.03 
1.26 
5.53 

17.21 


100. 00 


a  Figured  from  car  sample. 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


PRODUCER-GAS  TEST. 
Test  53,  Indiana  No.  3,  washed. 

Size  as  shipped,  nut  and  slack.     Size  as  used,  not  determined.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 189. 7 

Average  B.  T.  U.  gas,  per  cubic  foot 1157. 2 

Total  coal  fired pounds. .  17,550 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  ;,::. 


Coal  as         Dry       Combus- 
fired.  coal.  tible. 


1.97 
1.85 


L.  67 

1.  57 


2.09 
1.97 


1.78 
1.(17 


1.74 
L.63 


1.47 
1.39 


1.84 
1.73 


L.  56 

1.47 


1.34 
1.26 


1.67 
1.57 


1.42 
1.33 


ANALYSES. 


Test  53. 

Test  :>:<. 

Coal. 

11.85 

36.85 

43.15 

8.15 

Gas  by  volume. 

10.7 

1S.1 

Fixed  carbon 

I [ydrogen  ( I l-i 

10.6 

Ash 

Methane  (CEU) 

2.7 

Nitrogen  (N2) 

100.00 
3.64 

Sulphur 

100.O 

WASHING  TEST. 
Test  115,  Indiana  No.  3. 

Size  as  shipped,  nut  and  slack.    Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds . .  50, 1  K)0 

Washed  coal do 36, (100 

Refuse , do. ...  14,  oi 


TESTS INDIANA 
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ANALYSES. 


Test  115. 

Raw  coal. 

Washed 
coal. 

13.18 
31.92 
39. 27 
15. 03 

4.79 

15.02 

Volatile  matter 

Fixed  carbon 

Ysh 

X  01 

Sulphur 

3  25 

COKING  TEST. 

Test  14,  Indiana  No.  3. 

Size  as  shipped,  nut  and  slack.     Size  as  used,  finely  crushed. 

Remarks. — Burned  for  24  hours.     Ashed  down  about  10  inches.     No  coke  produced. 

INDIANA  NO.  4. 

Bituminous  coal  from  mine  No.  29,  Consolidated  Indiana  Coal  Company,  Star  City, 
Jullivan  County,  Ind.,  on  the  Evansville  and  Terre  Haute  Railroad. 

This  sample,  was  loaded  under  the  supervision  of  Inspector  J.  S.  Burrows  and  consisted 
)f  screenings  which  had  passed  through  a  lf-inch  bar  screen.  The  tests  made  on  this  sam- 
ple were  as  follows:  Washing  test  No.  112,  coking  tests  Nos.  6  and  9,  steaming  tests  Nos. 
51,  165,  and  166,  and  steaming  test  on  washed  coal  No.  154. 

Two  mine  samples  were  taken  from  this  mine  for  chemical  analysis.  No.  1S07  was 
)btained  at  a  point  in  the  eighth  east  entry  on  the  south  side  of  the  mine,  4,000  feet  south- 
sast  of  the  shaft,  and  No.  1775  was  cut  from  the  face  of  room  1  off  the  thirteenth  east 
sntry,  3,900  feet  north  of  the  shaft. 

CHEMICAL  ANALYSES. 


laboratory  number 
Up-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

JAsh 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

alorific  value  determined: 

Calories 

British  thermal  units. 


Mine  samples. 


1775 
9.00 

14.80 
31.05 
40.14 
7.35 
2.20 


0,291 
11,324 


1807 
8.90 

13.37 
35. 06 
44.15 
7.42 
2.10 


Car 

sample. 


1844 
10.80 

13.99 

29.  40 
42. 29 
14.32 
2.31 
5.30 
57.18 
1.11 
19.72 

5,732 
10,318 


Bull.  290—06- 
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OPERATIONS    OF    FUEL-TESTING     PLANT    IN    L905. 


STEAMING  TESTS. 


Test  151,  Indiana  No.  4. 

Size  as  shipped,  screenings.  Size  as  used,  over 
1  inch,  3G.5  per  cent;  £  inch  to  1  inch,  21  per  cent; 
\  inch  to  \  inch,  15.4  per  cent;  under  \  inch,  27.1 
per  cent.  Duration  of  test,  10.05  hours.  Kind  of 
grate  plain. 

Test  154,  Indiana  No.  4,  washed. 

Size  as  shipped,  screenings.  Size  as  used,  over 
linch,  18.5  per  cent;  \  inch  to  I  inch,  29.9  percent : 
\  inch  to  h  inch.  24.4  per  cent:  under  \  inch,  27.2 
per  cent.  Duration  of  test.  9.95  hours.  Kind 
of  gratis  plain. 


Test    1  ().~>,  Indiana  No.  4. 

9 

Size  as  shipped,  screenings.  Size  as  used,  ovei 
1  inch,  19  per  cent;  i  inch  to  i  inch,  22.4  percent 
I  inch  to  I  inch,  18.6  per  cent;  under  (  inch,  4( 
per  cent.  Duration  of  test,  10.03  hours.  Kind  o 
grate,  rocking. 

Test   1<>(>,  Indiana  No.  4. 

Size  as  shipped,  screenings.  Size  as  used,  ovei 
1  inch,  8.1  per  cent;  \  inch  to  1  inch,  IS. 3  percent 
\  inch  to  I  inch.  18.8  per  cent ;  under  ;  inch,  54.* 
per  cent.  Duration  of  test,  8.80  hours.  Kind  o 
grate,  rocking. 


MISCELLANKOIS    ITEMS. 


Heating  value  of  coal 13.  T.  U.  per  pound  dry  coal.. 

Force  of  draft: 

Under  stack  damper inch  water- 
Above  fire do 

Furnace  temperature °F. . 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour, 
pounds , 

Equivalent  water  evaporated  per  square  foot  of  wate  -heat- 
ing  surface  per  hour pounds. . 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired, 
pounds ■ 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired pounds. . 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate percent. . 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds.. 

Per  elect  rical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


Test  151. 


11,977 

0.48 

.12 

2,023 

18.  G4 

2.88 
80.8 

5.74 

G.G4 

7.74 

9.57 

G2.41 

4.26 
5.26 

3.G5 
4.51 


Test  154. 

Test  165. 

13,421 

II,  186 

0.45 

0.  Gl 

.11 

.19 

2,390 

2,062 

19.21 

21.98 

3.40 

3.17 

95.3 

88.9 

6.45 

5.94 

7.55 

6. 94 

8.86 

8.05 

9.86 

10.43 

63.  75 

67.68 

3.75 

4.08 

4.62 

5.03 

3.19 

3.  51 

3.  94 

4.34 

ANALYSES. 


Proximate. 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 


Test  151, 


14.24 
31.59 
39.96 
14.21 


100.00 
2.52 


Test  154. 


14.80 

33.10 

44.91 

7.19 


100. 00 
2.12 


Test     II',;,. 


13.82 

29.12 
39.80 

17.26 


100. 00 
2.43 


TESTS INDIANA. 

analyses — continued. 
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Ultimate 

Carbon  a 

Hyd  rogen  a 

Oxygen  a 

Nitrogen  a 

Sulphur 

Ash 


Test  151. 

Test  154. 

Test  165. 

60. 31 

73.41 

63.  59 

4.42 

4.89 

4.24 

8.  46 

9.35 

8.09 

1.30 

1.42 

1.23 

2.94 

2.49 

2.82 

10.57 

8.44 

20. 03 

100.00 

100. 00 

100.00 

Test  160. 


04.73 
4.31 
8.  2.") 
1.26 
2. 96 

18.  49 


100.00 


a  Figured  from  car  sample. 

WASHING  TEST. 
Test  112,  Indiana  No.  4. 
Size  as  shipped,  screenings.    Size  as  used,  screenings  (li-inch).    Jig  used,  Stewart  modified. 

Raw  coal pounds. .  32,000 

Washed  coal do 24,000 

Refuse do 8,000 

ANALYSES. 


Test  112. 

Raw  coal. 

Washed 
coal. 

13. 99 
29.40 
42. 29 
14.32 
2.31 

10.  49 

*Ash , 

7.  25 

1 .  94 

COKING  TESTS. 


Test  6,  Indiana  No.  4. 


Size  as  shipped,  screenings.     Size  as  used,  finely 
crushed.     Raw.    Duration  of  test,  02  hours. 

Coal  charged pounds..  10,000 

Coke  produced do 5,010 

Breeze  produced do 536 

Coke  produced per  cent. .     50. 10 

Breeze  produced do 5.36 

Total  percentage  yield 55. 46 

Remarks.—  Light-gray    color.    High    ash    and 
sulphur.    Medium  coke. 


Test  9,  Indiana  No.  4,  washed. 

Size  as  shipped,  screenings.    Size  as  used,  finely 
crushed.     Duration  of  test,  58  hours. 

Coal  charged pounds . .  10, 000 

Coke  produced do 5, 153 

Breeze  produced do 332 

Coke  produced per  cent 

Breeze  produced do. . 

Total  percentage  yield 

Remarks.— Light-gray  and  silvery  color. 
reduced  materially  by  washing;  a  little 
much  sulphur. 


51.53 

3.32 

54.85 
Ash 
too 


ANALYSES. 


Moisture 

"Volatile  mattr 
JFixed  carbon . 

Ash 

Sulphur 


Test  6. 


Coal. 


40.96 
L5.26 
2.60 


Coke. 


0.31 

1.  tiO 

68.35 

23.  74 
2.80 


Test 


Coal. 


10.33 

31.89 

44.19 

7.59 

2.08 


Coke. 


0.  55 

.38 

85.91 

L3.  10, 

2.06 
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OPERATIONS    OF    FUEL-TESTING    PLANT     IN     L905. 


INDIANA   NO.  5. 

Bituminous  coal  from  mine  No.  33,  Consolidated  Indiana  Coal  Company,  Hymera,  Sul- 
livan County,  Ind.,  o*n  the  Evansville  and  Terre  Baute  Railroad. 

This  sample,  which  consisted  of  run-of-minc  coal,  was  shipped  under  the  supervision  of 
Inspector  J.  S.  Burrows  and  was  used  in  making  coking  lesi  No.  8,  steaming  tests  Nos.  153, 
155,  and  156,  and  producer-gas  tests  Nos.  46  and  47. 

Two  mine  samples  were  taken  in  the  mine,  one  of  whit  h,  No.  177  I,  came  from  the  second 
east  entry  on  the  north  side  of  the  mine,  1,200  feci  from  the  shaft,  and  the  other,  No.  1773,] 
from  room  16  off  the  second  east  entry,  1,600  feet  sou. Invest  of  the  shaft. 


CHEMICAL  ANALYSES. 


Laboratory  number per  cent. 

Air-drying  loss do. .. 


Moisture do.. 

Volatile  matter do. 

Fixed  carbon do. . 

|  Ash do.. 

{sulphur do.. 

Hydrogen do.. 

Carbon do. 

Nitrogen do 

Oxygen do. . 

Calorific  value  determined: 

Calories 

British  thermal  units 


£ 


M  ine  samples. 


17?:-; 

■a  in 

L2.  It 

35.  1 7 

43.  73 

8.96 

3.54 


6,398 
11,516 


1774 
8.40 

12.  17 
35.  53 
43. 14 

0.  L6 
4.66 


Car 

samph 


1859 
7.  20 

I 2.  03 
'A:,.  05 
41.44 
10.88 
4.27 
5.  50 
til).  73 
1.08 
17.54 

0,218 
1 1 , 192 


STEAMING  TESTS. 


Test  153,  Indiana  No. 


Size  as  shipped,  run  of  nunc.  Size  as  used,  over 
1  inch,  20.0  percent;  I  inch  to  1  inch,  23.2  percent ; 
1  inch  to  I  inch,  16.2  per  cent:  under  \  inch,  31.6 
percent.  Duration  of  lest ,  I0.02hours.  Kind  of 
grate,  plain. 

Test    155,  Indiana  No.  5. 


Size  as  shipped,  run  of  mine, 
inch,  27.7  percent;  h  inch  to  1 


Size  as  used,  over 
rich,  20.0  per  cent; 


J  inch  to  \  inch,  20.4  percent;  under  ',  inch, 
per  cent.  Duration  of  test,  9.98  hours.  Kim 
grate,  plain. 

Test    156,  Indiana  No.  5. 

Size  as  shipped,  run  of  mine.  Size  as  used,  c 
I  inch,  33.7  per  cent;  1  inch  to  3  inch,  23.2  perci 
',  inch  to  \  inch,  15.4  per  cent ;  under  |  inch, 
per  cent .  Dura  I  ion  of  tesl ,  9.92  hours.  Kin: 
grate,  plain. 


31.9 

1  of 


ver 
•nt; 

.'7.7 
I  of 


MISCELLANEOUS    ITEMS. 


Heating  value  of  coal 15.  T.  V .  perpound  dry  coal. . 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do 

Furnace  temperature °F.. 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. . 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface 
Per  hour « .pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds  . 

Water  evaporated  from  and  at  212°  ]■".: 

Per  pound  of  coal  as  fired ,1,, 

Perpound  of  dry  coal ,|() 

Per  pound  of  combustible do 


Test  153. 

Test  155. 

12,564 

12, 540 

0.51 

0.  50 

.22 

.18 

2, 391 

2,223 

19.21 

17.41 

3.16 

2.  90 

88.6 

81.3 

6.  26 

0.32 

7.  30 

7.  30 

8.  24 

8.35 

9.01 

9.91 

Test  U 


12,730 

0.53 

.18 

2, 317 

10.14 

3. 10 
S7.0 
0.20 

7.23 
S.13 
9. 49 


TESTS INDIANA. 

MISCELLANEOUS    ITEMS — continued. 
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Efficiency  of  boiler,  including  grate per  cent. 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do... 

Dry  coal: 

Per  indicated  horsepower  hour do. . . 

Per  electrical  horsepower  hour do... 


Test  153. 

Tost  155. 

63.  25 

C4.27 

3.87 

3.84 

4.78 

4.74 

3.  43 

3.  39 

4.24 

4.  is 

Test  156. 


3.91 

4.83 


;;.  is 

4.30 


AN  ALT  £  IS. 


Test  153. 

Test  155. 

Test  156. 

Test  153. 

Test  155. 

Tost  156. 

Proximate. 

11.31 
36.  30 

41.29 
11.04 

11.83 
34.23 
42.  27 
11.67 

11.01 

35. 02 
43.01 
10.96 

Ultimate. 
Carbon  a 

68.  25 
4.08 
7.  68 
1.22 
5.72 

12.45 

07. 95 
4.66 
7.66 
1.21 
5.29 

13.23 

69. 06 

Volatile  matter. . .. 

Fixed  carbon 

\sh 

Eydrogena 

4.73 

7.79 

I  22 

Sulphur 

4.89 

100.00 
5.07 

100.  00 
4.  65 

100.  00 
4.  35 

Ash 

12.31 

100. 00 

100. 00 

100.  00 

a  Figured  from  car  sample. 
PRODUCER-GAS  TESTS. 


Test  46,  Indiana  No.  5. 

Size  as  shipped,  run  of  mine.    Size  as  used,  not 
etermined.    Duration  of  test,  30  hours. 


ilverage  electrical  horsepower 

Iverage  B.  T.  U.  gas,  per  cubic  foot. . . 
otal  coal  fired pound 


.  199.0 

136.7 

11,850 


Test  47,  Indiana  No.  5. 

Size  as  shipped,  run  of  mine.     Size  as  used,  not 
determined.    Duration  of  test,  50  hours. 

Average  electrical  horsepower 202. 2 

Average  B.  T.  U.  gas,  per  cubic  foot 145. 0 

Total  coal  fired pounds..  14,250 


COAL   CONSUMED    IN    PRODUCER    (POUNDS   PER   HORSEPOWER    PER   HOUR). 


Test  46. 

Test  47. 

Coal  as 
fired. 

Dry  coal. 

Combus- 
tible. 

Coal  as 
fired. 

Dry  coal. 

Combus- 
tible. 

er  electrical  horsepower: 

Available  tor  outside  purposes 

Developed  at  switch  board 

2.12 
1.99 

1.80 
1.69 

2.29 
2.15 

1.95 
1.83 

1.91 

1.79 

1.62 
1.52 

2.00 
1.93 

1.75 
1.64 

1.64 
1.54 

1.39 
1.31 

1.78 
1.66 

1.51 
1.41 

1.51 
1.41 

1.29 
1.20 

1.02 
1.51 

1.37 

1.28 

1.35 
L26 

1.15 
1.07 

1.45 
1.35 

1.23 
1.15 

1.20 
1.12 

er  brake  horsepower: 

Available  for  outside  purposes 

1.02 
.95 

Equivalent  used  by  producer  plant. 

it  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board  . 

1.28 
1.19 

ir  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

1.09 
1.01 

Note.— Producer-gas  tests 
ig  up  of  the  economizer. 


and  47  are  on  the  same  coal.    Test  46  was  cut  short  owing  to  the  clog- 
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W  VI.VSI'.S. 


Coal 

Moisture 

Volatile  ma1  ter. 
Fixed  carbon... 
Ash 

Sulphur 


Tesl  46, 

Test  47. 

10.02 

10.  49 

35.  49 

35.90 

41  98 

43.  25 

12. 51 

10.  30 

100.00 

KM).  00 

6.  04 

1.  1  1 

Gas  by  volume. 

Carbon  dioxide  (CO2) . . 
Carbon  monoxide  (<  ( » I 

Hydrogen  (H2) 

Methane  (CH<) 

Nitrogen  (N2) 


Tesl  46. 


12.0 

15.2 

11.8 

3.0 

58.0 


1(H).  0 


Tesl  47 


10.1 

IX.  N 
11.  5 
2.9 
56.  7 


100.0 


COKING  TEST. 
Tesl  8,  Indiana  No.  5. 

Size  as  shipped,  run  of  mine.    Size  as  used,  finely  crushed.     Raw.     Dural  ion  of  tesl ,  49  hours. 

Coal  charged pounds..   10,000 

(ok,,  produced <1<> —    5,34| 

Breeze  produced do —        231 

Coke  produced per  cent . .     .r>3.  40 

Breeze  produced d<> —      2.  32 


Total  percentage  yield 

Remarks. — Light-gray  and  silvery  color.    Good,  si  rong coke.     1 1 igh  ash  and  sulpher. 

ANALYSES. 


Tesl  8. 

Coal. 

Coke. 

Moisture 

10.74 
36.  71 
41.95 
10.00 
4.61 

0.  76 

Volatile  matter 

.54 

SI.  29 

Ash 

17.41 

Sulphur 

4.21 

INDIANA    NO.   (>. 

Bituminous  coal  from  mine  No  34,  Consolidated  Indiana  Coal  Company,  Ilvmera, 
Sullivan  County,  Ind.,  on  the  Evansville  and  Terre  Haute  Railroad. 

This  sample  consisted  of  run-of-mine  coal  and  was  loaded  under  the  supervision  of 
Inspector  J.  S.  Burrows.  It  was  used  in  making  washing  lest  No.  113,  coke  test  No.  12, 
steaming  test  No.  157,  steaming  test  on  washed  coal  No.  159,  and  producer-gas  test  No.  49. 

Two  mine  samples  were  selected  from  widely  separated  points  in  this  mine.  No.  1772 
came  from  room  2,  off  the  second  east  entry  on  the  south  side,  300  feet  southeast  of  the 
shaft;  No.  1776  from  the  main  north  entry,  425  feet  north  of  the  shaft. 
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Mine  samples. 

Car 
sample. 

1772 

7.20 

10.  45 
38.  62 
41.35 
9.  58 

4.04 

1770 

4.70 

9.  22 
37.  76 
41.85 
11.17 

3.94 

J  875 

10  SO 

Volatile  matter 

36  09 

40  49 

JAsh 

12  62 

4  39 

Hydrogen 

5.46 

I  Carbon 

60.88 

1. 13 

0  xygen 

15.  52 

alorific  value  determined : 

Calories .' 

6,525 
11,745 

6,214 
11,185 

British  thermal  units 

STEAMING  TESTS. 


Test  157,  Indiana  No.  6. 


Size  as  shipped,  run  of  mine.  Size  as  used,  over 
inch.  29.9  per  cent;  \  inch  to  1  inch,  19.9  per  cent ; 
inch  to  J  inch,  14.2  percent;  under  \  inch,  36  per 
nt.  Duration  of  test,  9.97  hours.  Kind  of 
rate,  plain. 


Test   159,  Indiana  No.  6,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  39. s  per  cent;  \  inch  to  1  inch,  27.1  per  cent; 
i  inch  to  i  inch,  15.8  per  cent;  under  \  inch,  17.3  per 
cent.  Duration  of  test,  9.92  hours.  Kind  of  grate, 
plain. 


MISCELLANEOUS    ITEMS. 


eating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

orce  of  draft: 

Under  stack  damper inch  water. 

Above  fire do. . . 

urnace  temperature °F. 

ry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. 

quivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour, 

pounds 

ercentage  of  rated  horsepower  of  boiler  developed 

rater  apparently  evaporated  per  pound  of  coal  as  fired pounds. 

rater  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do. . . 

Per  pound  of  dry  coal do . . . 

Per  pound  of  combustible do. . . 

fnciency  of  boiler,  including  grate per  cent. 

)al  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do. . . 

ry  coal: 

Per  indicated  horsepower  hour. do . . . 

Per  electrical  horsepower  hour do. . . 


Test  157. 


Test  159. 


0.49 

0.43 

.15 

.11 

2,410 

2,522 

18.59 

2.1.40 

3.03 

3.45 

84.9 

9(1.  7 

6.30 

6.15 

7.30 

7.15 

8.16 

8.06 

9.72 

9.18 

63.02 

59.  46 

3.87 

3.96 

4.78 

4.88 

3.47 

3.51 

4.28 

4.33 
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ANALYSES. 


Pros  i  in  a  I It . 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 


Sulphur. 


Tes1  L57. 


10.51 
34.80 
41.93 
L2.76 

101).  00 

4.  55 


Test  L59. 


UltimaU  . 

L1.27      Carbona 

37.90      Bydrogena 

41. -jo      Oxygen  a  — 

9.63      Nil  rogena 

Sulphur 

Ash 


100.00 

:\.  57 


Tesl  157. 


L00. 00 


Tes1  I. v.). 


(IS.  ox 

71.77 

4.76 

5.02 

6.61 

7.01 

1.26 

1.33 

5.08 

1.02 

14.26 

LO.d 

100.00 


a  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 
Test    U>,  Indiana    No.  <>. 
Size  ;is  shipped,  run  of  mine,    si/r  as  used,  no1  determined.     Duration  of  tesl .  50  hours. 

Average  eled  rical  horsepower L99.1 

Average  B.  T.  U.  gas,  percul  ic  i""t L50.1 

Total  coal  fired pounds. .   I7,n:>0 

COAL    CONSUMED    IN    PRODUCER     (POUNDS    PER    HORSEPOWER    PER    BOUR). 


Test  49. 

( loal  as 
Bred. 

Drj  coal. 

Com- 
bustible] 

Per  electrical  horsepower: 

I.  NO 

I.  70 

L61 

1 .  52 

2.  Of) 
1.94 

1.74 
L.65 

L.68 
L.59 

1 .  43 
L35 

1 .  83 
1.73 

1.55 

1.47 

l .  4fl 

Developed  at  switch  hoard 

1.31 

Per  brake  horsepower: 

1 .  23 

Developed  at  engine 

Equivalent  used  by  'producer  plant. 
Per  eled  rical  horsepower: 

Available  for  outside  purposes 

1.16 

1 .  57 

Developed  at  switch  hoard 

1.49 

Per  brake  horsepower: 

Available  for  outside  purposes 

1.33 

Deevloped  a1  engine . 

1.26 

ANALYSES. 


Tesl  49 

Tesl  to. 

Coal. 
Moisture 

10.89 
36.19 
40.43 
12.  49 

Gas  by  volume. 
Carbon  dioxide  (CO2) 

9.8 

Volatile  matter 

(a rbon  monoxide  (CO) 

is.  1 

Fixed  carbon 

II  \  drogen  (H2) 

12.8 

Ash 

M  <  ■  t  hane  (CEU) 

2.4 

Nitrogen  (N2) 

100. 00 
4.71 

56. 9 

Sulphur 

too.  00 

TESTS 1 N  DT  A  N  A 
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WASHING  TEST. 
Test  113,  Indiana  No.  (',. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

K;i  w  coal pounds. .  24,000 

Washed  coal do 19,100 

Refuse do 4, 900 

ANALYSES. 


Test  113. 

Raw  coal. 

Washed 
coal. 

Moisture 

10.  80 
36.09 
40.4!) 
12.  62 
4. 39 

1  L.65 

A.sh 

9  83 

Sulphur 

3.49 

COKING  TEST. 
Test   12,  Indiana   No.  6,  washed. 
Size  as  shipped,  run  of  mine.     Size  as  used,  finely  crushed.     Dural  ion  of  test,  49  hours. 

3oal  charged pounds. .  1 0, 000 

3oke  produced do. ...     5, 434 

freeze  produced do 501 

oke  produced per  cent . .     54.  34 

Breeze  produced do 5. 01 

Total  percentage  yield 59.  35 

Remarks.— Light-gray  and  silvery  color.     Good  coke,  but  ash  and  sulphur  high. 

ANALYSES. 


Test  12. 

Coal. 

Coke. 

loisture 

12.39 
36.77 
40. 85 
9.  99 
3.59 

0.75 

.73 

81.90 

16.62 

ulphur 

3.16 

INDIANA  NO.  7. 

Bituminous  coal  from  Little's  mine,  S.  W.  Little  Coal  Company,  Littles,  Pike  County, 
nd.,  on  the  Evansville  and  Terre  Haute  Railroad. 

Two  samples  of  coal  were  shipped  from  this  mine  under  the  supervision  of  Inspector  W. 

Von  Borries,  as  follows.  Indiana  No.  7  A  was  made  up  of  lump  coal  which  had  been  passed 
ver  a  lf-inch  screen.  This  sample  was  used  in  making  washing  test  No.  114,  coking  test 
lo.  13,  steaming  test  No.  158,  and  producer-gas  test  No.  51.  Indiana  No.  7  B  consisted 
f  screenings  which  had  passed  through  a  If -inch  screen  and  was  used  in  making  steaming 
3sts  Nos.  164  and  176,  the  rest  being  reserved  for  briquette  experiments. 

Two  mine  samples  were  taken  in  this  mine.  No.  1824  was  obtained  at  a  point  2,000 
jet  southeast  of  the  shaft,  off  the  eighth  south  entry,  and  No.  1825  at  a  point  in  the  main 
utry  2,600  feet  east  of  the  shaft. 
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CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


«  (Moisture 

g  |  Volatile  matter 

g  1  Fixed  carbon 

£||Ash 

[Sulphur 

3    Hydrogen 

S  Carbon 

~   Nitrogen 

(Oxygen 

Calorific  \  alue  determined: 

Calories 

British  thermal  units. 


Mine  samples. 


1824 
0.40 

10.18 
38.  86 
42.84 
8.12 
.3.  90 


0,767 
12,181 


1825 
6.  20 

9. 99 
37.  86 
44.18 
7.97 
3.  25 


Car  sam- 
ple \. 


I  SSI 

3.60 

8.90 

38.52 

43.  37 
9.21 
3.74 
5.01 

65.  54 
1.20 

14.70 

0,  671 
12.008 


Car  sam- 
ple B. 


1882 
s.  60 

II.  12 
36.98 
42.  55 


63.01 

I.  13 

17.  10 


416 
549 


STEAMING  TESTS. 


Test   158,  Indiana  No.  7  A. 


Size  as  shipped,  lump,  egg,  and  nut.  Size  as 
used,  «>ver  1  inch,  44.3  per  cent;  '.  inch  to  1  inch, 
25  per  cent;  \  inch  to  £  inch,  14.2  per  cent;  under 
£  inch,  16.5  percent.  Durationof  test,  10.02  hours. 
Kind  of  grate,  plain. 

Tesl    L64,  Indiana    No.  7  IJ. 

Size  as  shipped,  screenings.  Size  as  used,  over 
1  inch,  5.6  percent;  \  inch  to  l  inch,  25.3  percent; 


J  inch  to  \  inch.  25.8  percent;  under  j  inch,  43J 
per  cent.  Duration  of  test,  10.03  hours.  Kind 
of  grate,  rocking. 

Test    17o.  Indiana   No.  7  li. 

Size  as  shipped,  screenings.  Size  as  used,  over 
i  inch,  5.1  percent:  \  inch  to  1  inch,  23.1  percent; 
\  inch  to  \  inch,  24.4  per  cent;  under  \  inch,  17.4 
per  cent.  Duration  of  test,  10.07  hours.  Kind 
of  grate,  plain. 


MISCELLANEOUS    ITEMS. 


Test  158. 

Tes1  L64. 

13,248 

12,838 

0.44 

0.02 

.12 

.23 

2,579 

1,880 

19.85 

19.01 

3.  45 

2.69 

96.9 

75.5 

6.80 

6.05 

7.95 

7.00 

8.72 

7.91 

9.83 

9.14 

63.  56 

59.49 

3.56 

4.01 

4.39 

4.95 

3.24 

3.57 

4.00 

4.41 

Test  i; 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal.. 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do 

Furnace  temperature °F.. 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds.. 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface 
per  hour oounds.. 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. . 

Water  evaporated  from  and  at  212  °F.: 

Per  pound  of  coal  as  fired do 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate per  cent. . 

Coal  as  fire  l. 

Per  indicated  horsepower  hour pounds. . 

Per  electrical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


12,710 

0.  56 

.17 
2,038 

17.48 

2.  so 
78.  d 

6.  27 

7.27 

8.02 

9.  32 

00.  94 

3.89 
4.80 

3.  53 

4.35 
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ANALYSES. 


Test  158. 

Test  164. 

Test  176. 

Test  158. 

Test  164. 

Test  176. 

Proximate. 

8.81 
38.98 
43.  37 

8.84 

10.  74 
37.  78 
41.27 
10.21 

9.  37 
38.40 
41.18 
11.05 

Ultimate. 

72.  37 
5.10 
7.49 
1.33 
4.02 
9.69 

70.01 
4.88 
8.03 
1.25 
4.39 

11.44 

69.  21 

4.82 
7  94 

jlatile  matter 

xed  carbon 

Hydrogen  a 

Oxygen  a 

sh 

1.24 

100.00 
3.  67 

100.00 
3.92 

100.00 

4.17 

Ash 

12  19 

lphur 

100.00 

100.00 

100. 00 

a  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 

Test  51,  Indiana  No.  7  A. 

Size  as  shipped,  lump,  egg,  and  nut.     Size  as  used,  over  1  inch,  69  per  cent;  §  inch  to  1  inch,  13 
rcent;  \  inch  to  \  inch,  7  percent;  under  \  inch,  11  per  cent.    Duration  of  test,  45  hours. 

erage  electrical  horsepower 198. 1 

erage  B.  T.  U.gas,  per  cubic  foot 158.5 

tal  coal  fired , pounds. .  13, 650 

COAL  CONSUMED  IN  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


\f  electrical  horsepov/er: 

Available  for  outside  purposes. 
'!  Developed  at  switch  board. . . . 
Ir  brake  horsepower: 

Available  for  outside  purposes. 

Developed  at  engine 


Equivalent  used  by  producer  plant. 

I:  electrical  horsepower: 
\  Available  for  outside  purposes 

Developed  at  switch  board 

|[  brake  horsepower: 

Available  for  outside  purposes 

1  Developed  at  engine 


Test  51. 


Coal  as 
fired. 


1.61 
1.53 


1.37 
1.30 


1.74 
1.65 


1.47 
1.40 


Dry 
coal. 


1.49 
1.41 


1.26 
1.20 


1.60 
1.52 


1.36 
1.26 


Com- 
bustible. 


1.32 
1.25 


1.12 
1.06 


1.42 
1.35 


1.20 
1.14 


ANALYSES. 


Test  51. 

Test  51. 

Coal. 

7.73 
39.19 
42.47 
10.61 

Gas  by  volume. 

8.2 

22.2 

11.9 

A  . 

Methane  (CH4) 

3.2 

54.5 

100.00 
5.20 

Sohur 

100.0 
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WASHING  TEST. 

T«s<    1  14,  Indiana  No.  7  A. 

Size  as  shipped,  lump,  egg,  and  nut.    Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewarl  modified] 

Raw  coal pounds. .  14,000 

Wash  (1  coal do 12,240 

Refuse do 1,760 

w  \i.i  SES. 


Test  114. 


Moist  lire 

Volat  ili'  mat  ter 
Fixed  carbon. . 

Ash 

Sulphur 


COKING  TEST. 

Test    I  •">.  Indiana   No.  7  A.,  washed. 

Size  as  shipped,  lump,  egg,  and  nut.    Size  as  used,  finely  crushed.     Duration  obtest,  112  hours. 

Coal  charged pounds. .    12,240 

Coke  produced do 6,99 

Breeze  produced     do 040 


Coke  produced. . 

Breeze  produced  . 


.percent..     ~>7. 13 
do 5.23 


Total  percentage  yield 0! 

R<  marks.     Light-gray  and  silvery  color.    Somewhat  brittle.     High  ash  and  sulphur. 

w  \i  srsEs. 


k            Test  13. 

Coal. 

C( 

ike. 

Moisture 

10.  33 
38.  35 
42.93 
8.39 
3.12 

1.13 

2.  35 

83. 23 

Ash 

13.29 

Sulphur 

2.  f»9 

INDIANA    NO.   8. 

Bituminous  coal  from  Dec])  Vein  mine,  Deep  Vein  Coal  Company,  2  miles  west  <>f  Terre 
Haute,  Vigo  County,  Ind.,  on  the  Vandalia  Railroad. 

The  sample  for  testing  was  shipped  as  lump  coal,  which  at  this  mine  is  run  over  a  1 ',-inch 
bar  screen.  The  coal  was  inspected  by  Inspector  J.  W.  Groves,  and  was  used  in  making 
washing  test  No.  118  steaming  tests  Nos.  182, 183,  and  185,  steaming  test  on  washed  col 
No.  184,  and  producer-gas  test  No.  57. 

Two  mine  samples  were  taken.  No.  1828  came  from  room  8  off  the  fourth  south  entry  on 
the  east  side.  TOO  feel  southeast  of  the  shaft,  and  No.  1829  came  from  the  sixth  west  entry  on 
the  north  side,  800  feet  northwest  of  the  shaft. 
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CHEMICAL  ANALYSES. 


Mine  samples. 

Car 
sample. 

hi 

Ai 

boratory  number 

1S2S 

7.40 

10.68 
37.  17 
39.91 
12.24 
4.38 

1829 
8.00 

11.13 
36.86 

41.  SO 
10.21 
3.76 

I 

36  19 

fa 

'y. 
o 

J-H 

43  65 

(Ash 

10  61 

Ph 

3  72 

c3 

a 

5.49 

04.  OS 

1.08 

t> 

15.02 

Ca 

6,256 
11,261 

0,533 

1 1 , 750 

STEAMING  TESTS. 


Test  183,  Indiana  No.  8. 


Size  as  shipped,  lump.  Size  as  used,  >ver  l  inch, 
30.5  percent;  \  inch  to  1  inch,  23.1  percent;  \  inch 
to  I  inch,  16.7  per  cent;  under  ;  inch  J9.7  per  cent. 
Duration  of  test,  9.98  hours.  Kind  of  grate, 
plain. 

Test  183,  Indiana  No.  8. 

Size  as  shipped,  lump.  Size  as  used,  over  1  inch, 
39.5  per  cent;  \  inch  to  1  inch,  23.3  per  cent;  ',  inch 
to  I  inch,  13.4  percent;  under  \  inch,  23.8  per  cent. 
Duration  of  test,  10  hours.     Kind  of  grate,  plain. 


Test  185,  Indiana  No.  8. 


Size  as  shipped,  lump.  Size  as  used,  over  1  inch, 
27.7  per  cent;  \  inch  to  1  inch,  21.4  per  cent;  ',  inch 
to  h  inch,  17.2  per  cent;  under  \  inch,  33.7  per  cent. 
Duration  of  test,  10  hours.     Kind  of  grate,  plain. 

Test  184,  Indiana  No.  8,  washed. 

Size  as  shipped,  lump.  Size  as  used,  over  1  inch, 
20.1  percent;  |  inch  to  1  inch,  29.9  percent;  \  inch 
to  |  inch,  24.3  per  cent,  under  ',  inch,  25.7  per  cent. 
Duration  of  test,  10  hours.  Kind  of  grate, 
plain. 


[ISCELLANEOUS    [TEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

Force  of  draft: 

Under  stack  damper inch  water. 

Above  fire do. . . 

Furnace  temperature °F. . 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour, 
pounds 

Equivalent  water  evaporated  per  square  foot  of  water-heat- 
ing surface  per  hour pounds. 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired, 
pounds 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired pou nds. 

Per  pound  of  dry  coal do  — 

J       Per  pound  of  combustible do  — 
Efficiency  of  boiler,  including  grate per  cent. 

JCoal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do... 

Dry  coal: 

Per  indicated  horsepower  hour do... 

Per  electrical  horsepower  hour do. .. 


Test  L82.    Test  183.    Test  185.    Test  184 


12,838         12,587 


0.49  | 

2,384 

19.78 

3.22  i 
90.2  ! 

6.34 

7.38 
8. 15 
9.52 
61.31 

3.83 
4.73 

3.47 

4.28 


0.41 

.13 

2,279 

17.24 

2.SS 
SO.  7 

6.43 


8.36 
9.85 
64.14 

3.78 

4.07 

3.38 

4.18 


0.51 

.16 

2,304 

19.63 

3.  is 

80.0 

6.24 

7.28 
8.10 
9.63 
61.97 

3.89 
4.80 

3. 49 
4.31 


0.43 

.10 

2,354 

19.  78 

3.40 
97.0 


( .  <A 

8.76 
9.94 

04.02 

3.66 
4.52 

3.23 

3.00 
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ANALYSKS. 


•    Proxi  natt . 

Moisture. 

Volatile  mutter 

Fixed  carbon 

Ash 

Sulphur 

Ultimat<  . 

Carbon  « 

Hydrogen  a 

Oxygen  a 

Nitrogen  a 

Sulphur 

Ash 


Test  182. 


9.37 
36.93 
42. 33 

1 1 .  37 


100.00 
4.05 


69,86 
4.  S3 
7.11 
1.18 
4.47 

12.55 


100.00 


Tesi  is:;. 


I  (I.. VI 
3.",.  48 
41.40 
12.52 


100.00 
4.22 


08. 42 
4.73 
6.98 
1.15 
4.72 

14.00 


100.00 


Test    IS.",. 


Hi.  L2 
35.55 
41.44 
12.89 


Test  184. 


Hill. (Ill 
3.54 


08. 80 
4.76 
7.00 
1.10 
3.94 

14.34 


100.00 


n.s; 
37.  i; 

41.3 

9.2< 


100. 0( 

2.8; 


72.5; 

5.01 
7.35 
1.2J 
3.1 

10. 5< 

I00.(X 


a  Figured  from  car  sample. 
PRODUCER-GAS  TEST. 
Test  .">?,  Indiana  No.  8. 

Size  as  shipped,  lump.     Size  as  used,  over  1  inch,  78  per  cent;  \  inch  to  1  inch,  9  per  cent;  \  inch  to  { 
inch, 5  per  cent ;  under  \  inch,  8  per  cent.     Duration  of  test,  50  hours. 

Average  electrical  horsepower ' 200.2 

Average  B.  T.  U.  gas.  per  cubic  foot 151. 1 

Total  coal  fired pounds..    15,9 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER   HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 
Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  fc~  outside  purposes 

Developed  at  engine 


Test  57. 


Coal  as 
f  i  red . 


I.  til 
1 .  53 


1.37 
1.30 


1.70 
1.61 


1.45 
1.37 


Dry  coal 


1.40 
1.3'.) 


1.24 

1.18 


1.54 
1.46 


1.31 
1.24 


Combus- 
tible. 


1.05 


1.31 
1.2! 


TESTS INDIANA. 


Ill 


ANALYSES. 


Test  57. 

Test  57. 

Coal. 

9.21 
36.78 
42. 66 
11.35 

100.00 
3.80 

Gas  by  volume. 

9  5 

Carbon  monoxide  (CO) 

''0    1 

11  3 

Ash                    

Methane  (CII4) 

2  8 

Nitrogen  (N2) 

56.3 

100.0 

WASHING  TEST. 
Test  118,  Indiana  No.  8. 

Size  as  shipped,  lump.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds. 

Washed  coal do... 

Refuse do... 

ANAkYSKS. 


16,000 
15,080 

920 


Test  118. 

Raw  coal. 

Washed 
coal. 

9.55 
36. 19 
43.65 
10.61 

3.72 

11.76 

Ash 

9.52 

3.18 

INDIANA  NO.  9. 

Bituminous  coal  from  Red  Bird  mine,  Fauvre  Coal  Company,  Macksville,  Vigo  County, 
Ind.,  on  the  Vandalia  Railroad. 

Two  separate  samples  were  shipped  under  the  supervision  of  Inspector  W.  J.  Von  Bor- 
ries  for  testing  purposes,  as  follows:  Indiana  No.  9  A  consisted  of  lump  coal  which  had 
been  passed  over  a  l|-inch  screen.  The  following  tests  were  made  on  this  sample:  Coking 
test  No.  16,  steaming  tests  Nos.  168  and  169,  and  producer-gas  test  No.  52.  Indiana  No. 
9  B  was  made  up  of  run-of-mine  coal.  The  tests  made  on  this  sample  were  washing  test 
No.  117,  coking  tests  Nos.  17  and  18,  and  steaming  test  No.  174. 

Two  mine  samples  were  collected  from  the  mine  for  chemical  analysis.  No.  1848  was 
taken  in  room  18  off  the  fifth  north  entry,  900  feet  north  of  the  shaft,  and  No.  1849  from 
a  point  2,000  feet  N.  10°  E.,  in  the  fourth  east  entry  off  the  sixth  north  entry. 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN     [905. 
CHEMICAL  ANALYSES. 


Mine  sample. 

Car  sam- 
ple A. 

(  a  r  sam- 
ple B. 

Li 

\  i 

IM.s 
10.80 

13.  73 

12.08 
8.65 
3.00 

L849 
LI.  00 

L4.33 
35.  18 
12.02 
8.  47 
2.70 

1973 
8.00 

L2.82 

34.80 

12.08 

L0.30 

3.  '-'7 

5.66 

61.  16 

1.03 

18.58 

6,177 
11,119 

L96Q 

10.70 

03 

Moisture - 

Volatile  matter 

I'i\<  '1  carbon 

[Ash                             

13.51 

34.  NO 
40.  Ill 
10.71 

— 

05 

[Sulphur 

3.  15 

5.  78 

o3 

— 

59.  a 

LOG 

- 

19. 6| 

Ca 

6,311 
11,360 

6  081 

in,  it  IX 

STEAMING  TESTS. 


Tesl  168,   Indiana  No.  !>  A. 

Size  as  shipped,  lump.     Size  as  used,  over  1  inch, 
cenl ;  \  inch  to  I  inch.  24.2  percenl 
to  \  inch,  L5  per  cent :  under  ',  inch.  20.2  per  cent . 
Duration  of  test ,  9.92  hours.      Kind  of  grate,  rock- 
ing. 

Tesi    169,  In. liana  No.  9    V. 

Size  as  shipped,  lump.    Size  as  used,  over  I  inch, 
31.2  per  cent ;  \  inch  to  1  inch,  21.6  percent;   [  inch 


to  l  inch,  16  per  cent  ;  under  ',  inch,  31.2  per  c 
Duration  of  test,  L0.02  hours.  Kind  of  gr 
rocking. 

Tesi  1  7  1.  Indiana  No.  !>  B. 

Size  as  shipped,  run  of  mine.  Size  as  used,  < 
1  inch  23.8  percent  ;  J  inch  to  I  inch.  21.7  per© 
j  inch  to  \  inch,  L8.2  percent ;  under  |  inch,  36.3 
cent .  Dura  I  ion  of  test,  6.7  hours.  Kind  of  gr 
plain. 


cor 

■Hi ; 
per 
ite, 


MISCELLANEOUS    I  rEMS. 


I  .  per  pound  dry  coal. . 


Heating  value  of  coal 

Force  oi  « Ira  ft  : 

Under  stack  damper inch  water.. 

Aliow  fire do 

Furnace  temperature °F.. 

Dry  coal  used  per  square  fool  of  grate  surface  per  hour pounds.. 

Equivalent  water  evaporated  per  square  foot  ol  water-heating  surface 
per  hour pounds. . 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. . 

Water  evaporated  from  and  at  212  °F.; 

Per  pi  nind  of  coal  as  fired do 

Per  pound  of  dry  coal do 

Per  pound  oi  combustible do 

Efficiency  oi  boiler,  including  grate per  cenl . . 

Coal  as  fired: 

Per  indicated  horsepower  hour pi  muds.  . 

Per  electrical  horsepower  hour do 

Dry  coal. 

Per  indicated  horsepower  hour do. .   . 

Per  electrical  horsepower  hour .do 


Test     |I,S. 


12/181 

.  53 

.12 

2,349 

23.87 

3.62 

1(11.4 
6.37 

7.44 

8.  15 

10.17 

66.99 

3.80 
L(S0 

3.  35 

4.14 


Tesl    169. 


12,447 


.  13 
2,239 
21.  13 

;.  26 
91.5 

6.  46 

7.  54 
8.62 

10.18 
66.88 

3.  75 
4.63 

3.28 
4.05 


Tesl  171. 


12,740 

.  56 

.  15 

2,064 

19.  19 

:;  14 
N7.9 
(i.23 

7.  24 
s.  19 
9.  50 
02.08 

3.91 

4.82 

3.45 
4.26 


TESTS INDIANA. 
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AXALVSKS. 


Tes1  L68. 

Tes1  169. 

Test  174. 

Test  168. 

Test  L69. 

Test  174. 

Proximate. 
Moisture 

11.99 
34.  76 

39.88 
13.  37 

12.  53 

34.80 
40.  73 
11.94 

11.62 
36.33 

41.33 
10.72 

Ultimatt . 

66.85 

4.64 
7.86 
1.12 
4.34 
15.19 

68.  40 
4.74 
8.  03 
1.  16 
4.02 

L3.  65 

69.  48 
4.98 
8.84 
1.23 

Yolal  ile  matter 

|  ixed  carbon 

A  sh . . . 

Hydrogen" 

Oxygen  a 

Nitrogen  a 

Sulphur 

Ash 

Sulphur 

100.  00 
3.82 

100.  00 
::.  52 

100.00 
2. 95 

3.  34 

12.  13 

100.00         100.00 

100.  00 

a  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 

Test   52,  Indiana  No.  !>  A. 

Size  as  shipped,  over  \\  inches.     Size  as  used,  over  I  inch,  7s  per  cent;  \  inch  to  1  inch,  10  percent; 
\  inch  to  \  inch,  5  percent;  under  \  inch,  7  per  cent.     Duration  of  test,  45  hours. 

Average  electrical  horsepower 195_  g 

Average  13.  T.  U.  gas,  per  cubic  foot 151.8 

Total  coal  fired,  pounds 15  450 

COAL    CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Test  52. 

Coal  as 
fired. 

Dry  coal. 

Combus- 
tible. 

Jer  electrical  horsepo  wer: 

Available  for  outside  purposes. . . . 

1.84 
1.75 

1.57 

1.49 

1.94 
1.84 

1.65 
1.57 

1. 61 

1.53 

1.37 
1.30 

1.70 
1.61 

1.44 
1.37 

1.43 

Developed  at  switch  board 

1.36 

Vr  brake  horsepower: 

Available  for  outside  purposes 

1.21 

Developed  at  engine 

1.15 

Equivalent  used  by  producer  plum. 
'er  electrical  horsepower: 

1.50 

Developed  at  switch  board 

1.43 

er  brake  horsepower: 

Available  for  outside  purposes. . .. 

1.27 

Developed  at  engine 

1.21 

AXALVSKS. 


Test  52. 

Coal. 
oisture 

12.  52 
36.13 
41.  25 
10.10 

100. 00 

2.76 : 

olatile  matter. . 

ixed  carbon 

sh 

;ilphur.. . 

Gas  by  volume 

Carbon  dioxide  (CO2) 

Carbon  monoxide  (CO) . . 

Hydrogen  (H2) 

Methane  (CH4) 

Nitrogen  (N2) 


Test  52. 


10.6 
18.0 
11.5 
2.8 
57.1 


100. 00 


Bull.  290—06- 


114 


ITERATIONS    OF    FUEL-TESTING     PLANT    IN    L905. 


WASHING  TEST. 
Test  1  17.  Indiana  No.  9  B. 

Size  as  shipped,  run  of  mine.     Size  as  us<  d,  crushed  to  2  inches.     Jig  used,  Stewart,  modified. 

Ka  w  coal pounds. . .  is, 000 

Washei  1  coal do —  15, 4jfl 

Refuse 'I-  2,M 


Moisture 

Volatile  matter. 
Fixed  carbon. . . 

Ash 

Sulphur 


ANALYSES. 


Test  117. 


13.53 

34.80 
40.91 
L0.76 

:;.  15 


14.55 


S.14 
2. 56 


COKING  TESTS. 


Test  it;,  Indiana  No.  9  A. 


Size  as  shipped     over   1 ',   inches.     Size  a 
finely  crushed.    Haw  .    Duration  of  test,  90  haurs. 

Coal  charged pounds. .    12,000 

Coke  produced do 7,034 

Breeze  produced do 455 

Coke  produced per  cent . .     58.  62 

Breeze  produced do 3.  7!) 

Total  percentage  yield 62.  11 

Remarks.  -Light-gray  and  silvery  color.    Some- 
what brittle.     High  ash  and  sulphur. 

Test  17,  Indiana  No.  »  B. 

Size   as    -hipped,    run    of   mine.     Size    as    used, 
finely  crushed.     Raw.     Duration  oftesl .  1  L2  hours. 

Coal  charged pounds..  12,000 

Coke  produced do 7.  him, 

Breeze  produced do 464 

Coke  produced per  cent  . 

Breeze  produced do... 


58.38 
3.87 


■ed 


Remarks.     Light    gray   and   silvery.     Kingeri 

coke.      Ilea\  y.      High  ash  and  sulphur. 

Test  l«s,  Indiana  No.  it  U,  washed. 

Size    as    shipped,    run    of    mine.     Size    as    used 
finely  crushed.     Dural  ion  of  tesl .  90  hours. 

Coal  charged pounds..    12,001 

Cokeproduced do  6,ffl| 

produced do 44 


per  cell  I  . 

....do... 


»'okc  produced 

Breeze  produced 

Total  percentage  yield hi.  3 

Remarks.— Light-gray  and  silvery  color.    Co* 

over  with  bottom  Hues,     of  :;  charges  ( 

Indiana  No.    9    none    could    be    made    to  cok 

entirely  to  bottom.     High  ash  and  sulphur.    Nc 

much  improved  by  washing. 


Total  percentage  yield 62.  25 


ANALYSES. 


Moisture 

Volatile  matter. 
Fixed  carbon. . . 
Ash 

Sulphur 


Test  16. 


Coal. 


12.30 
34.96 

41.62 
11.12 
3.41 


Coke. 


0.81 
2.00 

78.74 
18.  45 
3.41 


Test  17. 


Coal. 


12.51 
35.65 
40.48 
11.36 
3.26 


Coke. 

0.68 
2.85 
78.44 
18.03 
3.50 


Test     18. 


Coal. 

14.14 
36.  70 
40.90 
8.26 
2.61 


Coke. 


-  84.' 
13.  . 
2. 


TESTS INDIANA 
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INDIANA  NO.    LO. 

Bituminous  coal  from  mine  of  Park  County  Coal  Company,  Rosedale,  Park  County,  End., 
on  the  Vandalia  Railroad. 

A  sample  of  lump  coal  (over  l|-inch  diamond  bar  screen)  was  shipped  under  the  super- 
vision of  Inspector  J.  W.  Groves  and  was  used  in  making  washing  test  No.  116,  steaming 
test  No.  167,  and  steaming  test  on  washed  coal  No.  177. 

Of  the  two  mine  samples  taken,  No.  1853  is  from  the  sixteenth  south  entry,  3,000  feet 

southeast  of  the  shaft,  and  No.  1854  is  from  the  eighteenth  north  entry,  3,000  feet  northeast 

of  the  shaft. 

CHEMICAL  ANALYSES. 


Mine  samples. 

Car 

sample. 

Laboratory  number 

1853 
8.60 

11.54 
39.  49 
39.  35 
9.  62 

4.41 

1854 
9.  60 

12.26 
38.62 
40.  80 
8.  32 

4.71 

1979 

X.  10 

q3 

Moisture 

10.  72 

OS 

£ 

39  '".i 

41.42 

c 
u 

[Ash 

8.  •",? 

J 

3.83 

Hydrogen 

5.  86 

r. 

63.  48 

+3 

Nitrogen 

1.16 

U> 

17.10 

Ca 

lorific  value  determined: 

6,  475 

11,055 

0,5:57 
11,707 

STEAMING  TESTS. 


Test  1«7,  Indiana  No.  10. 


Size  as  shipped,  lump.  Size  as  used,  over  1 
inch,  27.5  per  cent;  h  inch  to  1  inch,  25. s  per  cent : 
\  inch  to  \  inch,  19.2  per  cent;  under  \  inch,  27.5  per 
cent.  Duration  of  test,  10.05  hours.  Kind  of 
grate,  rocking. 


Test  1 


Indiana  No.  10,  washed. 


Size  as  shipped,  lump.  Size  as  used,  ever  1 
inch,  20.1*  per  cent;  \  inch  to  1  inch,  33.6  per  cent; 
\  inch  to  i  inch,  24.6  per  cent;  under  \  inch,  15.6 
per  cent.  Duration  of  test,  10  hours.  Kind  of 
grate,  plain. 


M  I S( '  KI.LAN  K<  )US    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coa  I . . 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do.. 

Furnace  temperature °F.. 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds.. 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour, 
pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired. . pounds. . 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do  — 

Per  pound  of  dry  coal do 

Per  pound  of  combustible : do  — 

Efficiency  of  boiler,  including  grate per  cent. . 


Test  107. 

Test  177. 

12,866 

13,595 

0.00 

0.  45 

.is 

.09 

2,201 

2,473 

22.  85 

2:5.05 

:i  55 

3.  70 

99.4 

105.3 

6.  63 

0.  25 

7.74 

7.27 

8.  66 

8.17 

10.  01 

8.89 

05.00 

58.03 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    19(XF 
miscellaneous   [TEMS     continued. 


Coal  as  fired: 

Per  indicated  horsepower  hour pounds.  - 

Per  electrical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do  — 

Per  electrical  horsepower  hour do 


Test  167. 


3.65 
4.51 


3.27 
4.03 


Test   177. 


3.89 
4.80 


3.46 
4.27 


ANA  1.1  sKs. 


ProximaU 

Moisture 

Volatile  matter.  . . 

Fixed  carbon 

Ash 

Sulphur 


Test   167. 

Test    177. 

lu.i.11 

L0.98 

37.90 

41.  L3 

41.34 

U.65 

10.  16 

6.24 

LOO.  00 

LOO.  00 

4.21 

3.50 

Ultimate 

Carbon  » : 

Hydrogen  a 

< >xygen  a 

Nit  rogen  a 

Sulphur 

Ash 


Test   167. 


Test  177. 


69.32 

73.  54 

5.10 

5.  40 

8.  25 

8.78 

1.26 

L.3j 

4.71 

3.  93 

LI.  36 

7.01 

100.00 


mo.  oo 


I  igured  from  car  sample. 

WASHING  TEST. 

Test  1  1(»,  Indiana  No.  10. 

size  as  shipped,  lump.     Size  as  used,  crushed  to  2  inches.     Jig  used,  Stewart  modified. 

Raw  coal pounds..    18,000 

\\  ashed  coal do....   15,3(1 

Kef  use do 2,700 


ANALYSES. 

Test  L16. 

Raw  coal. 

10.72 
39.  29 
41.42 
8.57 
3.83 

Washed 
coal. 

Moisture 

10.67 

Volatile  matter 

Ash 

6. 15 

Sulphur 

3.  34 

INDIANA    NO.    11. 

Bituminous  coal  from  mine  No.  4,  Island  Coal  Company.  Dugger,  Sullivan  County,  hid. 
on  the  Vandalia  Railroad. 

The  sample  was  shipped  as  lump  coal  (over  1  l-inch  and  3-inch  screens)  and  loaded  undei 
the  supervision  of  Inspector  J.  W.  Groves.  It  was  used  in  making  coking  test  No.  51 :  steam- 
ing  tests  Nos.  233,  234,  and  235,  and  producer-gas  test  No.  61. 

Two  mine  samples  were  taken  for  chemical  analysis,  one  of  which,  No.  1883,  was  from  roon 
1,  first  west  entry.  600  feet  northwest  of  the  shaft,  and  the  other,  No.  1884,  from  room  8 
first  east  entry,  500  feet  northeasl  of  the  shaft. 


TESTS INDIANA 

CHEMICAL  ANALYSES. 
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Laboratory  number. 
Air-drying  loss 


a3  i Moisture 

a   Volatile  matter 

P  I  Fixed  carbon 

Ztt^ 

(Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


STEAMING  TESTS 


Mine  samples. 


iss:; 
10.60 

14.  23 

33. 04 

47.01 

5.72 


6, 512 
11,722 


1SS4 
9.60 

L2.62 
34.  92 
45.  48 
6.  98 
2.35 


Car 
imple. 

2087 
4.  00 

12.  15 
33.  48 
46.23 

s.  1 4 
1.41 
5.46 

64.  92 
1.38 

IS.  CO 

6,  534 
11,761 


Tost  333,  Indiana  No.  11. 


Size  as 
inch,  27.4 
\  inch  to 
per  cent, 
grate,  roc 


Size  as 
inch,  22.1 


shipped,  lump.  Size  as  used,  over  1 
per  cent;  h  inch  to  1  inch,  25.1  per  cent; 
\  inch,  18.6  per  cent;  under  \  inch,  28.9 

Duration  of  test,  9.65  hours.  Kind  of 
king. 

Test  334,  Indiana  No.  11. 

shipped,  lump.  Size  as  used,  over  1 
per  cent;  \  inch  to  1  inch,  19.9  per  cent ; 


|  inch  to  h  inch,  10.2  per  cent;  under  \  inch,  38.8 
per  cent.  Duration  of  test,  9.62  hours.  Kind  of 
grate,  rocking. 

Test  335,  Indiana  No.  11. 

Size  as  shipped,  lump.  Size  as  used,  over  1 
inch  20.8  per  cent;  \  inch  to  1  inch,  10  per  cent; 
\  inch  to  \  inch,  19.4  per  cent;  under  \  inch,  40.8 
per  cent.  Duration  of  test,  9.95  hours.  Kind  of 
grate,  rocking. 


MINCKLLANEOUK    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

Fori 1"  draft: 

Under  stack  damper inch  water 

Above  fire do . 

Furnace  temperature °  F 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface 

per  hour pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired .... .  .pounds 

Water  evaporated  from  and  at  212  °F.: 

Per  pound  of  coal  as  fired do. . 

Per  pound  of  dry  coal do.. 

Per  pound  of  combustible do. . 

{Efficiency  of  boiler,  including  grate percent 

"oal  as  fired: 

Per  indicated  horsepower  hour pounds 

Per  electrical  horsepower  hour do.. 

'ry  coal: 

Per  indicated  horsepower  hour do. . 

Per  electrical  horsepower  hour do. . 


Test  233. 


0.  51 

.11 

2,577 

22.80 

3.  66 

102.5 
6.61 

7.88 

8.  94 

9.  98 
64.  32 

3.  59 

4.  43 

3. 16 

3.91 


Test  234. 

13,333 

0.48 

.12 

2,378 

20.  22 

3.  66 

91.4 
6.71 

7.09 
8.99 
10. 06 
65. 1 1 

3.54 

1.  37 

3.15 

3.  89 


Test  235. 
13,473 

0.  50 

.15 

2,  494 

21.  is 

3.  43 
96.  1 

6.  66 

7.  94 



10.00 

64.  72 

;;  56 

4.  40 

3. 13 

3.  87 
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OPEEATIONS    OF    FT  EL-TEST1  N(J     PLANT    IN     1905. 


ANALYSES. 


Test  233      1 

Tesl  235. 

Tes1  233. 

Tesl  234. 

Tesl  235, 

Proximate. 

1  1    03              11.15 

12.14 
31.29 
18.83 

7.7  1 

lliUmate. 

71.07 
•1.  69 
8.99 
1.58 
1.70 
8  97 

7:;.  55 
i  66 
8.  95 
1.56 
L.78 
9.50 

71.  38 

Volatile  matter....         33.01          33.18 

Hydrogen  a 

Oxygen  a 

1.71 
'.).  06 

^sh                                        7  tin             8   1 1 

l  58 

Sulphur 

L.  46 

8.81 

100.0,)           100.00 
1.50             1.58 

Kin.  on 
1 .  28 

,.,...::::::::::: 

LOO.  00 

loo.  no 

100.00 

"  Figured  from  ca  r  sample. 

PRODUCER-GAS  TEST. 

Tesl   61,  Indiana   No.  1  1. 

Size  as  shipped,  lump.    Size  as  used,  nol  determined.     Duratii  n  i  f  tesl .  10  hours. 

Average  electrical  horsepower 200*1 

Average  B.  T.  U.  gas,  per  cubic  fool 147.1 

Total  coal  fired pounds..  I2,75fl 

(<)\L   CONSUMED    l\    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR) 


Per  eled  rical  horsepower: 

Available  for  outside  purposes. . 

Developed  a1  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes. . 

Developed  a1  engine 

Equivalent  used 

Per  electrical  horsepower: 

Available  for  outside  purpo 
Developed  at  switch  hoard 

Per  brake  horsepower: 

dlable  for  outside  purpo 
Developed  at  engine 


product  r  plant. 


fired. 


i  68 

i.. v.< 


1.4:5 
1 .  35 


L.83 

L.73 


1 .  56 

1.  17 


Tesl  61. 


Drj  coal. 


1    16 
1.39 


1 .  25 

I.  Is 


I.. V.i 
L.51 


1 .  35 

1  28 


Combusl 
tible. 


1.32 

I    2" 


1.22 
1.16 


ANALYSES. 


Tesl  61. 

13.03 
16  i'< 

Tesl  01. 

Coal. 
Mnisl  ure 

<;<!.<  by  volumt . 

10. 1 

Volatile  matter 

18.1 

Fixed  carbon 

Hydrogen  (FI2)     - 
Methane  (CH4).... 
Nitrogen    N2) 

13.9 

Ash 

3.1 
54. 1 

Sulphur 

100.00 
L.68 

TESTS INDIANA    AND    KANSAS.  119 

COKING  TEST. 
T<st  51,  Indiana  No.  11. 

Size  as  shipped,  lump.    Size  as  used,  finely  crushed.     Raw     Duration  of  test,  50  hours. 

iPoal  cha rged pounds . .  12, 000 

Coke  produced - do 6,600 

Breeze  produced do 4G0 

Coke  produced per  cent. .    55. 00 

Breeze  produced do 3.83 

Total  percentage  yield 58. 83 

Remarks.— Fine-fingered  coke.    Sulphur  and  ash  high.     Washing  would  probably  reduce  both  and 
make  a  good  grade  of  coke. 

ANALYSES. 


Test  51. 

Coal.          Coke. 

11.90 
32  50 
46.94 
8.  66 
1.53 

1.66 

84  09 

Asli 

12.70 

1.34 

KANSAS  No.  5. 

Bituminous  coal  from  mine  No.  11,  Southwestern  Development  Company,  West  Min- 
eral, Kaiis.,  on  the  Missouri,  Kansas  and  Texas  Railway. 

This  sample  was  shipped  in  1904  by  M.  R.  Campbell,  of  the  United  Stales  Geological 
Survey,  and  consisted  of. coal  that  had  been  passed  over  a  five-eighths  inch  screen.  During 
the  Exposition  period  a  steaming  test  was  made  on  (his  coal  ",  and  at  the  beginning  of  1905 
producer-gas  test  No.  25  was  run. 

Mine  samples  were  taken  at  widely  separated  points  in  the  mine,  the  analyst's  of  which 
are  given  under  Nos.  1411  and  1413. 

CHEMICAL  ANALYSES. 


/ 

Mine  samples. 

Car 
sample. 

1411 
3.20 

5.11 
32.  60 

53.  39 
8.90 
4.34 

1413 

4.  30 

5.  79 
32.  34 
49.  32 
12.55 

3.84 

1567 

2.  30 

j 

4.10 

31.05 

53.71 

[Ash 

(Sulphur 

10.54 

3.  77 

5.  10 

70.25 

1.06 

9.28 

'■■ 

loriric  value  determined: 

7, 181 
12,926 

7,  164 

i'  .895 

a  See  Bull.  U.  S.  Geol.  Survey  No.  261,  1905,  p 

.81. 

lL'O 


OPERATIONS    OF    FUEL-TESTING    PLANT    IN     L905. 


PRODUCER-GAS  TEST: 
Test     *.">.  Kansas   No.  .">. 

Size  as  shipped,  over  |  inch.    Dura  tion  of  test,  30  hours. 

Average  elecl  rical  horsepower 208.1 

A\  erage  B.  T.  CJ.  gas,  per  cubic  fool L28J 

Total  coal  fired, pounds -  8,6a 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    tSEPOWER    PER    HOUR). 


Per. electrical  horsepower: 

Available  for  outside  purposes 

Developed  al  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  a1  engine 

Equivalt  nt  used  by  product  r  plant 

Per  clcci  rical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board    

Per  brake  horsepower: 

Available  for  (Hit  side  purposes 

Developed  at  engine 


Tesl  25. 


Coalas     ,,,.....,,..,    Comb 
fired.       urycoai.      ||lil( 


L.46 
1.39 


1 .  2  I 
I.  18 


L.40 
1.33 


I.  to 
1 .  33 


1 .  58 
1.50 


1.34 
t.27 


1.25 
I.  19 


1.06 

.1.01 


1.41 
1.34 


1 .  20 
1.14 


ANALYSES 


Coal 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 


4.23 
31.  19 
54.09 
10.  19 

100.00 

3.18 


Qai  by  <  olumt 

(arbou  dioxide  (COs) 

(arbon  monoa  ide  (CO 
Hydrogen  (Hj) 

Methane    (CII,) 

Nitrogen  (N2) 

Oxygen  (02) 


Tesl 


10.8 
3.1 

til. 2 
.3 

100.0 


K  l.\  II   (    KV    NO.    I 

Bituminous  coal  from  mine  \<>.  *_!,  Straight  (rock  Coal  and  Coke  Company,  Straight 
Crock.  Bell  County,  Ivy.,  on  the  Louisville  and  Nashville  Railroad. 

Two  samples  of  coal  were  shipped  from  this  mine  under  the  supervision  of  Inspects 
J.  W.  Groves,  as  follows:  Kentucky  No.  1  B  consisted  of  half  3-inch  and  1-inch  coal  and 
half  three-fourths  inch  coal,  and  was  used  in  making  producer-gas  tesl  No.  79  and  coking 
tesl  No.  76.  Kentucky  No.  1  C  consisted  of  IJ-inch  slack  coal,  and  the  tests  made  on  this 
sample  were  as  follows;  Coking  tesl  No.  71  and  steaming  tests  Nos.  255,  263,  and  265. 

Two  mine  samples  were  taken  from  this  mine  for  chemical  analysis.  No.  2350  was  taken 
in  room  99  off  the  main  entry,  3,000  feet  northeast  of  the  drift  mouth,  and  No.  2351  was 
taken  in  room  is,, IF  the  fourth  north  butl  entry.  3,600  feel  from  the  drift  mouth. 


"  For  tests  made  during  1904  see  Bull.  U.  S.  Geol.  Survey  No.  261,  1905,  pp.  81,  126,  159. 


TESTS KENTUCKY. 

CHEMICAL  ANALYSES. 


1  2  \ 


-Mine  samples. 

La 

Ai 

~. 
B 

X 

o 

iboratory  number 

2350 
1.50 

3.  42 
35.90 
57.50 

:;.  18 
1 .  53 

2351 

1.20 

3.25 
36.08 

.".7.  74 

2.93 

.91 

[Ash 

03 

Carbon 

2 

P 

Ca 

lorific  value  determined: 
("a  lories 

7,986 

14,375 

Car 
sa  mple. 


2445 
3.  70 

5.21 

;;;;.  17 
53.  10 

I.  12 

5.  28 

',3.08 

1.67 


7,341 
13,214 


STEAMING  TESTS. 


Test  255,  Kentucky  No.  1  V. 

Size  as  shipped,  1',-inch  slack.  Size  as  used, 
over  1  inch,  21.1  percent;  h  inch  to  1  inch.  26  7  per 
ecnl ;  j  inch  to  \  inch,  20.0  per  cenl  under  \  inch, 
32.2  per  cent.  Duration  of  test,  8. 13  hours.  Kind 
of  grate,  plain. 

Test  2C>'.1,  Kentiu  ky  No.  I  C. 

Size  as  shipped,  lj-iuch  slack.  Size  as  used, 
over  1  inch,  18.4  percent;  §  inch  to  1  inch,  22.2  per 


cent;  1  inch  to  \  inch,  21.2  percent;  under  {  inch 
38.2  per  cent.  Duration  of  tesl .  9.98  hours.  Kind 
of  .urate,  rocking 

Test  265,  Kentucky  No.  1  €. 

Size  as  shipped,  ij-inch  slack,  size  as  used, 
over  1  inch  35.8  percent;  \  inch  to  1  inch,  24.4  per 
cent:  \  inch  to  \  inch,  17.0  percent;  under  \  inch, 
22. S  percent.  1  Miration  of  lest .  6.83  hours.  Kind 
of  .mate,  plain. 


MISCELLANEOUS    ITK.MS. 


Heating  value  of  coal B. T.  U.  per  pound  dry  coal. 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do 

Furnace  temperature °  F. . 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. . 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface 


per  hour. 


.pounds. 

.  pounds. 


Percentage  of  rated  horsepower  of  boiler  developed.   . 
Water  apparently  evaporated  per  pound  of  coal  as  fired 
Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do. .. 

Per  pound  of  dry  coal do. . . 

Per  pound  of  combustible - do. 

Efficiency  of  boiler,  including  grate per  cenl 

!oal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do.. . 

brycoal:  * 

Per  indicated  horsepower  hour do... 

Per  electrical  horsepower  hour do... 


Test  255. 


0.44 
.12 


17.73 

3.30 

92.  7 

7.  53 

8.94 

9.  34 

10.08 

62.58 

3.  16 
3.91 

3.03 

3.74 


Test  263. 


14,272 


0.47 
.  23 


16.02 

2.  82 

78.9 

7.  82 

9.38 

9.  81 

10.83 

66.  38 

.1.01 

3.  72 

2.  88 

3.  56 


Test  26, 


14,245 

0.46 

.13 

2,118 

14.43 

2.  70 
77.2 
7.74 

9.18 

9.  57 

10.44 

64.88 

3.08 
3.80 

2.05 
3.05 


1^2  OPERATIONS    OF    FUEL-TESTING     PLANT    IN     L905. 

\\  W.YSKS. 


Test  263. 

Test  255. 

Tesl  263. 

, 

ProximaU . 

4.  26 
34.48 
55.70 

.",.  56 

4.  15 
34.51 
54.  72 

6.32 

t.  14 
6.54 

mat( . 



79.78 

5.  i  l 
6  54 

78.98 
5.08 
fi.49 

Volatile  matter 

Hydrogen" 

6.  17 

Ash 

Nil  rogen<" 

1.82             L80 

km; 

."1 
5.81 

1.03 

100.  00 

.NT 

100.00 
.98 

100.00 
»8 

Ash 

100.00 

100.00 

LOO.Ofl 

"  Figured  from  car  sample 

PRODUCER  GAS  TEST. 

Test  79,  Kentucky  No.  J  li. 

s  shipped,  ?  inch  to  3  inches.    Size  as  used,  over]  inch,  94 per  cent;  '  inch  t<>  L  inch,  5  per  cents 
1  inch  to  \  inch,  1  percent.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 196.  fl 

Average  B.  T.  U.  gas,  per  cubic  foot 166.1 

Total  coal  fired .pounds      13,0s 

COAL    CONSUMED    IN    PRODUCER     (POUNDS    PEE    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purpose  

Dev<  I  itch  board  .... 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant. 
Per  eleel  rical  horsepower: 

Available  lor  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside?  purposes 

Developed  at  engine 


Coal  as 
lired. 


I.  10 

l..::; 


1. 10 

I.  L3 


1.49 

I.  11 


L.26 

I.  HI 


I )  i  \ 
coal. 


i.:;: 
1.29 


1.10 

I.  hi 


1 .  <T> 
1.37 


1.23 

i.  in 


Combu 
i  ble. 


1.40 

1.32 


VNA] 


resl  7'.'. 

((Mil. 

Moisture 

2.61 
36.29 

3.37 

by  i  din  mi . 
Carbon  dioxide  (C(),i 

*i  2 

Volatile  matter 

20.  { 

Fixed  carbon 

1  1.2 

Ash 

Mel  hane    <  I ' 

i  ,  ^ 

Sulphur 

100.00 

.88 

Kin.  00 

TESTS KKNTI'CKV 
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COKING  TESTS. 


Tost  7fi,  Kentucky  No 


B. 


Size  as  shipped,  :;  inch  to  3  inches.     Size  as  used, 
tjiely  crushed.     Raw.     Duration  of  test,  51  hours. 

3oal  charged pounds. .   12,000 

'oke  produced do 8,026 

Jreeze  produced do  . . .        257 

Joke  produced per  cent  . .     66.  88 

|reeze  produced do 2. 14 

Total  percentage  yield 69.  02 

Remarks. — Fine-Angered  coke.     Light  gray,  sil- 

ery,  somewhat  brittle.     High  yield  due  to  depos- 
ed ca  rbon. 


Tost  71,  Kentucky  No.  I  (  . 


Size  as  shipped,  1 1   in<  Size  as  used, 

finely  crushed.     Raw.     Duration  of  test,  64hours. 

tiarged pounds..   12,000 

Coke  produced do 7,319 

Breeze  produced do. 


Coke  produced per  cent. . 

Breeze  produced do 


60.99 
2.  96 


Total  percentage  yield 63.95 

Remarks.  -Light  gray,  with  some  little  depos- 
rbon.     Good  coke.     Washing  would  prob- 
ably reduce  ash  and  improve  quality  of  coke. 


AN  \I.YSKS. 


Test  76. 

Test  71. 

Coal. 

Coke. 

Coal. 

Coke. 

3.  55 

35.  49 

55.  88 

5.  08 

1.17 

0.  93 

1 .  25 
91.40 

6.  12 

1.05 

5.64 

32.41 

52.  77 

9.  18 

1.11 

1   3° 

1   53 

M  68 

sh 

12  47 

96 

KENTUCKY  NO.  5. 

Bituminous  coal  from  Gilliam's  Rockhouse  prospect,  [nterstate  Investment  Company, 
n  Big  Black  Mountain,  Harlan  County,  Ivy.,  If)  miles  from  flic  Louisville  and  Nashville 
ailroad. 

This  was  a  sample  of  run-of-mine  coal  that  was  mined  from  a  small  prospect  hole  on 
le  outcrop  and  hauled  in  wagons  to  the  railroad  under  the  supervision  of  Inspector  J.  S. 
urrows.  The  following  tests  were  made  on  this  sample:  Coking  test  No.  75,  steaming 
>,sts  nos.  276  and  277,  and  producer-gas  test  No.  Si. 

Three  samples  for  chemical  analysis  were  obtained  by  the  inspector  from  this  deposit  of 
>al,  which  is  locally  known  as  the  "High  Splint  bed,"  as  follows:  No.  2271  was  taken  from 

prospect  hole  1  mile  south  of  Gilliam's  Rockhouse;   No.  2272  from  the  face  of  Gilliam's 

ockhouse  prospect   hole,  25  feet    from  the  outcrop;  and  No.  2270  was  selected  from  a 

uantity  of  weathered  coal  lying  in  the  ravine  below  the  point  from  which  No.  2271  was 

ken. 

CHEMICAL  ANALYSES. 


Mine  samples. 

Car 

sample. 

aboratory  number 

2271 
2. 10 

4.45 
36.  27 
56.05 

3.  23 
.54 

2272 
2.  50 

4.  72 
35.74 

57.  06 

2.  48 

.54 

227(1 
2.2D 

4.  32 
36.04 

57.  36 

2.  28 

.48 

2528 

ir-drying  loss 

2.80 

[Moisture 

4.  36 

Volatile  matter 

3.-..  02 

j  Fixed  carbon 

56.92 

j  fAsh 

3  70 

:!  f  1  Sulphur 

.67 

Hydrogen .   . 

5.  16 

I'il  Carbon 

77.  11 

1  Nitrogen 

1.57 

Oxygen 

1 1 .  46 

.Uorific  value  determined: 

Calories 

7, 845 
14,121 

7,  735 

i    British  thermal  units 

13,923 
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OPERATIONS    OF    FUEL-TESTING     PLANT    IN     190£ 


STEAMING  TESTS. 


Tesi   376,  Kentucky  No. 


Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  67.5 per  cent;  \  inch  to  1  inch,  11.6  percenl ; 
\  inch  to  \  inch,  7.4  per  cent;  under  \  inch,  13.5 
percent.  Duration  of  test,  9.78  hours.  Kind  of 
grate,  rocking. 


Tesi   877,  Kentucky  No. 


Size  as  shipped,  run  of  mine.  Siafe  as  used,  o\ 
I  inch,  54.4  percent;  \  inch  to  1  inch,  1 4.7  pereei 
\  inch  1o  \  inch,  u.s  percent;  under  ',  inch,  I! 
percent.  Duration  of  test,  9.30  hours.  Kind 
grate,  plain. 


MISCELLANEOUS    1TKMS. 


Heating  value  of  coal B.T.  U.  per  pound  dry  coal. 

Force  of  draft  : 

Under  stack  damper inch  w%ter. 

Above  fire do. .. 

Furnace  temperature °F. 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds 

Equivalenl  water  evaporated  per  square  Eoo1  of  water-heating  surface  per  hour, 

pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. 

Water  evaporated  from  and  at  212  °F.: 

Per  pound  of  coal  as  tired do... 

Per  pound  of  dry  coal do... 

Per  pound  of  combustible do.. . 

Efficiency  of  boiler,  including  grate per  cent  . 

fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do... 

Dry  coal: 

Per  indicated  horsepower  hour do... 

Pel  electrical  horsepower  hour \ do... 


Test  276. 


14,571 

0.45 
.15 

2,799 
21.98 

3.98 

lll.il 
8.01 

9.63 

10.  10 
10.62 
66.  94 

2.  94 
3.63 

2.80 

3.  46 


\\  AI.YSKS. 


Proximatt 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 


Tesi  276. 


4.72 
34.96 
56.  .".7 

3.75 


100.00 


Tesi  277. 


5.  40 
34.57 
56.06 

3. 07 


100,00 
.  63 


Ultimatt 

Carbon a  

Hydrogen" 

Oxygen" 

Nitrogen  a 

Sulphur 

Ash 


Tesi  276. 


81.08 
4. 90 
7.  93 
L.65 
.50 
3.94 

100.00 


Test 


a  Figured  from  car  sample. 


PRODUCER-GAS  TEST. 
iVxi   81,  Kentucky  No.  5. 

Size  as  shipped,  run  of  mine.     Size  as  used,  over  1  inch,  71  per  cent:  !  inch  to  1  inch,  10  percent 
|  inch  to  i  inch,  8  per  cent;  under  \  inch,  II  percent.     Duration  oi  test,  50  hours. 

Average  electrical  horsepower 198.5 

Average  B.  T.  U.  gas,  per  cubic  foot .     fl 

Total  coal  fired .pounds..    lL\90t 


TESTS KENTUCKY. 

COAL  CONSUMED  IN  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


r  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

r  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

r  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

r  1 1 nikc  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  81. 


Coal  as 
fired. 


1.38 

1.30 


1.18 
1.11 


1.47 
1.39 


1.25 

1.18 


Dry 
coal. 


1. 33 

1.25 


1.13 
1.07 


1.42 
1.33 


1.20 
1.13 


Com- 
bustible. 


1 .  28 
1.20 


1.08 
1.02 


1.36 

1 .  28 


ANALYSES. 


Coal 

)isture 

•latile  matter. .... 

xed  carbon 

h 

lphur 


Test  81. 


3.75 
36.05 
56.17 

4.  03 

100. 00 
0.47 


Gas  by  volume 

Carbon  dioxide  (CO2) 

Carbon  monoxide  (CO) . . . 

Hydrogen  (H2) 

Methane  (CH4) 

Nitrogen  (N2) 


Test  si. 


8.8 
21.0 
14.9 

3.4 
51.9 


100.  0 


COKING  TEST. 
Test  75,  Kentucky  No.  5. 

Size  as  shipped,  run  of  mine.     Size  as  used,  finely  crushed.     Raw.     Duration  of  test,  49  hours. 

il  charged pounds. .  12,000 

ie  produced do 7,993 

seze  produced do 256 

ce  produced per  cent . .     66.  61 

eze  produced do 2. 13 

Total  percentage  yield 68.  74 

emarlcs.— Light  gray  and  silvery.     Fine  heavy  coke.     High  yield  due  to  deposited  carbon. 

ANALYSES. 


Tes 

t  75. 

Coal. 

Coke. 

isture 

4.  67 
35.33 
56.  30 

3.70 
.45 

0.  30 

atile  matter 

1.21 

ed  carbon 

1 

93.  26 
5.23 

phur 

.41 
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KENTUCKY    NO.  6. 

Bituminous  coal  furr.lched  by  Justus  Collins,  of  (  harleston,  W.  Va.,  from  Miller  Crea 
country  Waul;,  5  miles  southeast  of  Paintsville,  Johnson  County,  K\ .,  7  miles  from  tli 
Chesapeake  and  Ohio  Railway. 

This  sample  consisted  of  run-of-mine  coal,  which  was  loaded  in  wagons  and  hauled  t 
the  railroad  under  the  supervision  of  Inspector  W.  J.  Von  Borries.  It  was  used  in  niakin 
coking  tests  Nos.  86  and  90,  steaming  tests  N<  s  270  and  271,  and  producer-gas  test  Xo.Si 

Two  mine  samples  were  taken  from  this  country  hank  for  chemical  analysis.  No.  24| 
was  from  the  first  right  entry.  100  feet  west  of  the  drift  mouth:  No.  '210(1  was  taken  on  th 
main  entry,  140  feet  west  of  the  drift  mouth. 

CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  iii.ii  ter. 

Fixed  carbon. . . 

[Ash 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calorics 

British  thermal  units. 


Mine  .samples. 


2405 
4.50 

6.95 
35.03 
55  99 

!  03 


7,604 
13,687 


2406 

4.20 

6.  52 

34.42 

16.80 

2.26 

.45 


2.4 


,7 
I 
12 

;  < 

13; 


STEAMING  TESTS. 


Tesl   '-'To.  Kentucky  No.  (>. 


Size  as  shipped,  run  of  mine.  ed,  over 

1  inch,  62.6  per  cent,  A  inch  to  1  inch.  16.5  per  cent : 
I  inch  to  \  inch,  9.4  per  cent :  under  \  inch,  1 1.5  per 
cent.  Duration  of  test,  10.02  hours.  Kind  of 
graii'.  plain. 


Test  87  I,  Kentucky  No.  <>. 


Size  as  shipped,  run  of  mine.    Size 
l  inch.  62.2  per  cenl     \  inch  to  1  inch,  14.1  per  cei 
|  inch  t  o  \  inch,  7.6  per  cent;   under  ',  inch,  16.1  p 
cent.     Duration    of   test,    10.02    hours.     Kind 
grate,  p 


MISCELLAN  EOT  S    II  EMS. 


Heating  value  of  coal B.  T.  U.  per  pound  di  j  coal 

Force  ol  draft : 

Under  stack  damper inch  water. 

Above  fire do. . 

Furnace  temperal  lire °F. 

I  >r\  coat  used  per  .square  foot  of  grate  surface  per  hour pounds. . 

Equivale                            irated  per   square   foot    oi   water-heating  surface   per 
hour .pounds. 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  appa  rently  evaporated  pi  t  pound  of  coal  as  fired pounds. 

Water  evaporated  irom  and  at  212°  F.: 

Per  pound  fired   do.. 

Pet  pound  oi  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate per  cenl 


Test  270. 

1.  st  27 

14,445 

U,5 

0.  37 

0. 

.08 

2,412 

2,4 

i.  03 

15. 

:;.  19 

3. 

89   I 

8! 

7.91 

7. 

9.50 

9.  ' 

9.96 

9.  ' 

10.  42 

10. 

66.59 

65. 

TESTS KENTUCK  V. 

miscellaneous  ITEMS  -continued. 


Coal  as  fired: 

Per  indicated  horsepower  hour. pounds.. 

Per  eleel  rical  horsepower  hour. do 

Dry  coal: 

Per  indicated  horsepower  hour do... 

Per  cleft  rical  horsepower  hour do. . . 


resl  270. 

2.  98 

3.68 

2.  84 

3.  51 
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Test  271. 


3.  02 
3.  73 


2.s7 
3.  54 


ANALYSES. 


Test  270. 

Test,  271. 

Test  270. 

Test  271. 

ProximaU . 

4.  69 
35.  63 
51    56 

3.12 

5. 01 
36.23 
56.09 

2.67- 

Ultimate. 
Carbon  a 

81.  18 
5.  16 
8.  41 
1.52 
.46 
3.27 

81.53 

5  1!) 

8.43 

Ash 

1.53 

Sulphur • 

.51 

100.  00 
.44 

100.00 
.48 

Sulphur 

Ash 

2.  81 

LOO.  00 

100.  00 

ii  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 
Tesl   x.~>,  Kentucky  No.  6. 

Size  as  shipped,  run  of  mine.     Sizeasused  over  1  inch,  73  per  cent;  I  inch  to  1  inch,  11  percent;   ',  inch 
to  §  inch,  5  per  cent;  under  \  inch,  11  per  cent.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 199.  5 

Average  B.  T.  U.  gas,  per  cubic  foot 176.  0 

Total  coal  fired pounds. .  12, 600 

COAL  CONSUMED  IN  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

1 )( •  veioped  at  engine 


Tesl  85. 


Coal  as 
fired. 


1.34 
1.26 


1.14 
1.07 


Dry  coal. 


Combus- 
tible. 


1 .  28 
1.21 


1.09 
1.03 


1.24 
1.16 


1.05 
.99 


1.42 

1.35 

1  30 

1.33 

1.27 

1.  23 

1.20 

1.15 

1.11 

1.13 

1.08 

1.04 
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ANALYSES. 


Coal. 


Moisl  ure 

Volatile  mal  ter. 
Fixed  carbon. . . 
Ash 


Sulphur. 


Tesl   86,  Kentucky    \...  <; 


1.  49 

3.41 

LOO.  00 

.51 

Gas  by  volurrn 

Carbon  dioxide  (CO 
Carbon  monoxide  (CO  - 
Hydrogen    II-  

Mi  Hi. cil,» 

Nitrogen  (N2) 


7.7 


COKING  TESTS. 


Tesl  ;»o,  Kentucky    No.  (>. 


ls  shipped,  run  of  mine.    Size  as  used,  finely 
i  rushed.     Raw.     Dural  ion  o)  >urs. 

Coal  charged pounds      12,000 

Coke  produced do  6,780 

Breeze  produced do 587 

Coke  produced per  cent 

Breeze  produced do....       4.89 

Total  percentage  yield 61.  39 

Remarks.     Lighl  gray  and  silvery,  with  J-inch 
blackbutts.     Fine-fingered  coke.    Couldnol  burn 

coal  to  coke  wit  hoi  it  l  mtts.     Very  hard  to  burn. 


Si/e  as  shipped,  run  of  mine.  Size  as  used,  finely 
crushed.     Raw.     Pur.it  ion  of  test,  55  hours. 

Coal  charged pounds..   12,09 

Coke  produced do  6,69 

do. ..  1 17 

Coke  produced per  cent  i   I 

Breeze  produced do  3.9 

Total  percentage  yield 59. 2'1 

Remarks.  Lighl  gray  and  silvery.  One-hJ 
inch  black  hutts  could  not  be  remedied,  though 
this  tesl  is  better  than  No.  s'>-  Fine-fingerJ 
coke. 


ANALYSES. 


i  86. 

Test  90. 

Coal. 

Cok(  . 

Coal. 

(  oke. 

Moisture 

5.21 
36.82 
55.62 

2.35 
.51 

2.81 

1.27 

91.93 

3.  99 

.40 

5.42 
36.82 
55.30 

2.46 
.48 

1.64 

Volatile  matter 

1.69 

l'i  \ed  ca  rholl 

92.  2C 

Ash 

1.41 

Sulphur 

.37 

KENTUCKY    NO.   7. 

Bituminous  coal  from  Central  mine,  Central  Coal  and  Iron  Company,  Central  Citi 
Muhlenberg  County,  Ky..  on  the  Illinois  Central  Railroad. 

This  sample  was  shipped  under  the  supervision  of  Inspector  J.  \Y.  Groves,  and  consisted 
of  "standard  lump''  coal  over  1  !-inch  liar  screen.  The  sample  was  used  for  making  coking 
tesi  No.  85,  steaming  test's  Nos.  278  and  279,  and  producer-gas  tesl  No.  84. 

Mine  samples  taken  for  chemical  analysis  were  as  follows:  No.  2453  was  taken  from  th< 
face  of  room  43  off  the  fourteenth  north  entry,  1 ',  miles  northeast  of  the  shaft;  N<>.  24a 
was  taken  from  room  9  of!  the  fourteenth  south  entry,  1|  miles  south  of  the  shaft . 


TESTS KENTUCKY. 

CHEMICAL  ANALYSES. 
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Laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

(Ash 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units.. 


Mine  samples. 


2453 
5.70 

8.76 

35.  02 

46.80 

9.42 

4.07 


6,647 
11,965 


2454 
3.90 

8.75 
34.  00 
46.48 
10.77 

3.69 


Car  sam- 
ple. 


2595 
3.00 

8.47 

35.  24 

46.81 

9.48 

3.60 

5.24 

65.  77 

1.2? 

14.  fts 

6, 05ft 
11,986 


STEAMING  TESTS. 


Test  278,  Kentucky  No. 


Size  as  shipped,  standard  lump.  Size  as  used, 
over  1  inch,  26.8  per  cent;  £  inch  to  1  inch,  24.7  per 
cent;  \  inch  to  h  inch,  20.6  per  cent;  under  \  inch, 
27.9  percent.  Duration  of  test,  9.60  hours.  Kind 
of  grate,  rocking. 


Test  279,  Kentucky  No.  7. 


Size  as  shipped,  standard  lump.  Size  as  used, 
over  1  inch,  36.1  percent;  h  inch  to  1  inch,  24.1  per 
cent;  \  inch  to  \  inch,  7.4  per  cent;  under  \  inch, 
32.4  per  cent.  Duration  of  test,  9.22  hours.  Kind 
of  grate,  plain. 


MISCELLANEOUS    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal.. 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do 

Furnace  temperature °F.. 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. . 

;i  Equivalent  water  evaporated  per   square   foot   of  water-heating   surface  per 
|     hour pounds. . 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. . 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

|  Efficiency  of  boiler,  including  grate per  cent. . 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. . 

Per  electrical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


Test  278. 

12, 564 

0.37 
.12 


16.95 

2.69 
75.3 
6.67 

8.01 
8.84 
10.44 
67.95 

3.53 
4.36 

3.20 
3.95 


Test  279. 


12, 505 

0.41 

.14 

1,983 

14.60 

2.44 
68.4 
6.45 

7.63 
8.38 
10.05 
64.71 

3.71 

4.58 

3.37 
4.17 


Bull.  290—06- 
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ANALYSES. 


Test  278. 

Test  279. 

Test  278. 

Test  279. 

Proximatt . 

9.39 
33.27 
45.49 
11.85 

9.01 
33.  72 
44.92 
12.35 

Ultimate. 
Carbon  a 

68.66 
4.49 
7.42 
1.34 
5. 01 

13.08 

68.  36 

Hydrogen0 

4.47 

Oxygen  a 

7.39 

•Ysh 

1.  33 

4.88 
1 3.  57 

100.00 
4.54 

100.00 
4.44 

Ash 

Sulphur 

100.00 

100.00 

a  Figured  from  ca  r  sample. 

PRODUCER-GAS  TEST. 
Test  84,  Kentucky  No.  7. 

Size  as  shipped,  "standard  lump."    Size  as  used,  over  1  inch,  7:-!  percenl ;    \  inch  to]  inch,  it  percent; 
\  inch  to  \  inch.  6  per  cent ;  under  ',  inch.  7  per  cent .     I  Juration  oi  test .  50  hours. 

Average  electrical  horsepower 195.5 

Average  B.  T.  I '.  gas,  per  cubic  fool L53.  7 

Total  coal  fired pounds. .   15,300 

COAL   CONS1   MED    IN    PRODUCES    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  hoard 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

A\  ailable  for  outside  purposes 

Developed  at  engine 


Test  sj. 


(  on  I  as 

fired. 


1.66 

1 .  57 


1.41 
1 .  33 


1.75 
1 .  65 


1.49 
1.40 


Dry 

coal. 


1 .  52 
1.43 


1.29 
1.22 


1.60 
1.51 


Com- 
bustible. 


1.36 

1.28 


1.16 
1.09 


1.44 
1.35 


1.22 
1.15 


W  M.VSKS. 


Coal. 


Moisture 

Volatile  matter. 
Fixed  carbon . . . 
Ash 


Sulphur 


Test  84. 


8.47 
35.24 
46.81 

9.48 


100.00 
3.60 


Gas  by  volume 

Carbon  dioxide  (C02) 

Carbon  monoxide  (CO) . . . 

Hydrogen  (H2) 

Methane  (CID) 

Nitrogen  (N2) 


Test    84. 


9.6 
19.2 
13.1 

3.1 


TESTS KENTUCKY  AND  MARYLAND. 
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COKING  TEST. 
Test  85,  Kentucky  No.  7. 
Size  as  shipped,  "standard  lump."     Size  as  used,  finely  crushed.     Raw.     Duration  of  test,  40  hours. 

oal  charged pounds. .  12,000 

oke  produced do ... .     6, 865 

reeze  produced do 342 

oke  produced .' per  cent. .     57. 21 

reeze  produced do 2.  P5 

Total  percentage  yield U0. 06 

Remarks. —Light  gray  silvery.      Good  weight  coke.     Contains  large  amount  of  hard  clinker  on  top 
nd  through  cracks.     Ash  and  sulphur  both  high,  might  be  improved  by  washing. 

ANALYSES. 


Test  85. 

' 

Coal. 

Coke. 

8.82 
35.03 
46.  78 
9.37 
3.56 

0.23 

2.  16 

82  97 

sh 

14.64 

ulphur 

3. 16 

MARYLAND  NO.  1. 

Bituminous  coal  from  Washington  No.  3  mine,  Piedmont  and  Georges  Creek  Coal  Com- 
any,  2  miles  north  of  Westernport,  Garret!  County,  Md.,  on  the  Cumberland  and  Penn- 
dvania  Railroad. 

This  sample  of  coal  was  loaded  under  the  supervision  of  Inspector  J.  W.  Groves,  and 
msisted  of  run  of  mine.  It  was  used  in  making  washing  test  No.  130,  coking  tests  Nos. 
),  54,  and  58,  steaming  test  No.  222,  and  steaming  tests  on  washed  coal  Nos.  231  and  232. 

Two  mine  samples  were  taken  for  chemical  analysis,  as  follows:  No.  2018  was  cut  from 

e  face  of  room  2,  sixth  right  entry,  1,600  feet  west  of  the  drift  mouth;  No.  2019  was 

M,  from  the  face  of  room  3,  off  the  eighth  left  entry,  1,900  feet  southwest  of  the  drift 

outh. 

CHEMICAL  ANALYSES. 


Mine  samples. 

Car  sam- 
ple. 

laboratory  number 

2018 
1.80 

2.47 
14. 03 
73. 95 
9.55 
1.23 

2019 
2.  50 

3.45 
13.73 

71.97 

10.  85 

1.60 

2274 

1.40 

2.33 

|  Volatile  matter 

16. 11 

1  Fixed  carbon 

68.43 

ill  (Ash 

13.13 

i-  Sulphur 

1.49 

3.99 

•'Carbon...                                                                                              

75.21 

1.29 

K  Oxygen 

4.89 

( lorific  value  determined : 
Calories . 

7,696 
13,853 

7,364 

British  thermal  units                                                                   

13,255 
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STEAMING  TESTS. 


Test  Z'l'i,  Maryland  No.  1. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  5.2  per  cent;  \  inch  to  1  inch,  6.9  per  cent; 
\  inch  to  \  inch,  14.5  per  cent;  under  |  inch  73.4 
per  cent.  Duration  of  test,  10  hours.  Kind  of 
grate,  plain. 

Test  3:U,  Maryland  No.  I,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  17.2  per  cent;  \  inch  to  1  inch.  21.2  per  cent ; 


\  inch  to  \  inch,  22.2  per  cent;  under  \  inch,  30.4 
percent.  Duration  of  test,  9.95  hours.  Kind  of 
grate,  rocking. 

Test  'i.12,  Maryland  No.  1,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  15.7  per  cent ;  \  inch  to  1  inch,  14.7  per  cent; 
\  inch  to  \  inch,  17. 3  per  cent;  under  J  inch,  52.3 
percent.  Duration  of  test,  9.97  hours.  Kind  of 
grate,  rocking. 


MISCEI.I.ANF.OIS     ITEMS. 


Test  222.    Test  231.    Test  232. 


Heating  value  of  coal B.  T.  TJ.per  pound  dry  coal 

Force  of  draft: 

Under  stack  damper inch  water 

Above  fire do. . 

Furnace  temperature °F 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds 

Equivalent  water  evaporated  per  square  fool  of  water-heating  surf  ace 

per  hour pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds 

Water  e\  aporated  from  and  at  212°  J-".: 

Per  pound  of  coal  as  tired do. . 

Per  pound  of  dry  coal do. . 

Per  pound  of  combustible do. . 

Efficiency  of  boiler,  including  grate per  cent 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds 

Per  electrical  horsepower  hour do. . 

Dry  coal: 

Per  indicated  horsepower  hour do.. 

Per  electrical  horsepower  hour do. . 


13,65 

0.  49 
.16 

•_',  L29 
15.81 


2.86 
80.  1 
7.  59 

8. 90 
9. 06 
L0.60 
63.96 

:;.  is 
3.92 

3.  12 
3.85 


L3,946 

0.  46 

.  11 

2,398 

L9.67 

3.  42 
95. 9 

7.86 

9.34 

9.70 
11.  14 

117.  17 

3.03 

3.  74 

2.91 
3.  60 


ANALYSES. 


Test  222. 

Test  231. 

Test  232. 

Test  222. 

Test  231. 

Tesl  232. 

Proximate. 
Moisture 

1.84 

3.  70 
13.96 
71.63 

10.71 

3.43 
14.08 
72.36 
10.13 

Ultimate. 

77.  (it) 
3.  85 
2. 90 

1 .  31 

1 .  55 

12.  76 

79. 52 
3. 95 
2.97 
1 .  36 
1.08 

11.12 

80. 02 

Volatile  matter 

Fixed  carbon 

14.03 
71.61 

Hydrogen  a 

3.97 
3. 01 

Ash 

12.  52 

1.38 

1.14 

100. 00 
1.52 

100. 00 

1.04 

100.00 
1.10 

Sulphur 

Ash 

Ui.48 

100.00 

100.00 

lot).  0C 

a 

Figured  fr 

ora  car  sample. 
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WASHING  TEST. 
Test  130,  Maryland  No.  1. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal , pounds. .  45, 500 

Washed  coal do 37, 450 

Refuse do 8, 050 

ANALYSES. 


Test  130. 

Raw  coal. 

Washed 
coal. 

2.33 
16.11 
68.  43 
13. 13 

1.49 

3.  67 

Vsh 

10.61 

1.09 

COKING  TESTS. 


Test  50,  Maryland  No.  1. 


Size  as  shipped,  run  of  mine.     Size  as  used, 
finely  crushed.    Raw.     Duration  of  test,  36  hours. 
Remarks.— No  coke  produced. 

Test  54,  Maryland  No.  1,  washed. 

Size  as  shipped,  run  of  mine.     Size  as  used   not 
crushed.    Duration  of  test,  48  hours. 
Remarks. — No  coke  produced. 

Test  58,  Maryland  No.  1,  washed. 

Size  as  shipped,  run  of  mine.     Size  as  used, 


finely  crushed.    lOpercent  pitch  added.    Duration 
of  test,  54  hours. 

Coal  charged pounds. .  8, 000 

Coke  produced do 4, 650 

Breeze  produced do 565 

Coke  produced per  cent . .  58. 13 

Breeze  produced do 7. 06 

Total  percentage  yield 65. 19 

Remarks.— Dull-gray  color.    Very  poor  coke. 
Soft  and  dense.   Breaks  in  large  and  small  chunks. 


ANALYSES. 


Test  58. 

Coal. 

Coke. 

4.35 

17.81 

68.  86 

8.98 

1.09 

0.  27 

.88 

87.  47 

Vsh                                                                                                      

11.38 

.95 

MASSACHUSETTS  NO.    1. 

Peat  briquettes  from  bog  near  Halifax,  Plymouth  County,  Mass.  They  were  furnished 
>y  Prof.  C.  L.  Norton,  of  the  Massachusetts  Institute  of  Technology,  Boston,  Mass.,  and 
hipped  under  the  supervision  of  J.  S.  Burrows. 

This  sample  consisted  of  a  small  amount  (less  than  5  tons)  of  peat  which  had  been  ma<  er- 
,ted  and  pressed  into  bricks  and  then  dried,  and  it  was  impossible  to  run  a  test  of  sufficient 
?ngth  to  eliminate  the  factor  of  uncertainty.  It  was  demonstrated,  however,  that  a  satis- 
actory  gas  could  be  obtained,  and  no  trouble  was  experienced  in  manipulating  the  fuel 
>ed  or  in  maintaining  the  load,  but  owing  to  the  small  supply  of  peat  it  was  necessary  to 
nake  the  foundation  of  the  fuel  bed  out  of  another  fuel— Illinois  coal.  Considering  this 
act  and  that  the  amount  of  peat  furnished  made  it  possible  to  conduct  a  test  of  only 
line  hours'  duration,  it  is  possible  that  the  results  as  given  below  are  somewhat  erroneous. 
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The  figures  are  given,  however,  for  what  they  are  worth,  as  they  furnish  an  approximate 
idea  of  the  possibilities  of  peat  fuel  in  the  gas  producer,  although  they  can  not  he 
regarded  as  official  results.  It  is  impossible  to  tell  exactly  whai  portion  of  the  gas  was 
due  to  the  Illinois  coal  and  what  portion  to  the  peat  alone. 

The  results  of  the  tests  of  the  Massachusetts  peal  were  as  follows: 

PRODUCER-GAS   TEST. 

Test  <>7.  Massachusetts  No.   1. 

Average  elect  rical  horsepower '-'(H).  0 

Average  B.  T.  I',  gas,  per  en  hie  fool 1  ('>(>.  6 

Total  pea  t  fired pounds . .  6,  480 

PEAT   CONSUMED    i\    PRODUl  EB      i"i  NDS    ill:    HORSEPOWER    PER    HOUR). 


Test  '»7. 


Peal  as 
fired. 


Dry 
peat. 


Combuj 
tible. 


Per  elect  rical  horsepower: 

Available  for  outside  purposes 
Developed  ;it  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 
i (eveloped  ;it  engine 


:\.  77 
3.  no 


:<.  20 
3.06 


l.S'.l 

1.81 


1 .  * ,  l 
1.54 


1.44 

1.88 


1.22 

1.17 


WAl.t  SIS. 


Test  97. 

1  est    '.17. 

Peat. 

19.80 

27.  21 
10.88 
L2.05 

100.0(1 

0.34 

(lis  by  lolume. 
Carbon  dioxide  (CO2) 

10.5 

Volatile  matter 

22. 5 

13.9 

Ash 

Methane    ((     |  |  ,v 

2.1 

51.0 

Sulphur 

100.0 

In  connection  with  this  tot  of  a  small  quantity  of  Massachusetts  peat  it  is  deemed  advis- 
able to  refer  briefly  to  a  more  elaborate  test  of  peat  bricks  obtained  from  Florida,  t  he  results 
of  which  test  have  been  obtained  in  time  to  he  mentioned  here,  although  the  test  was  run 
subsequent  to  the  date  covered  by  the  body  of  the  report.  In  the  producer-gas  test  of  the 
Florida  peat  the  producer  was  maintained  in  operation  for  fifty  hours,  and  no  difficult 
whatever  was  experienced  either  in  maintaining  the  load  or  in  handling  the  fuel  bed.  The 
peal  was  furnished  by  the  Orlando  Water  and  Light  Company  and  was  secured  from  a  hog 
near  the  city  of  Orlando,  Orange  County,  Fla. 

In  starting  the  producer  test  the  fuel  bed  was  built  up  entirely  of  the  Florida  peat ,  and  the 
usual  preliminary  run  was  conducted  before  the  official  test  began.  The  total  amount  of 
peat  consumed  in  the  producer  in  the  fifty-hour  run  was  29,250  pounds,  or  585  pounds  per 
hour.  The  average  calorific  value  of  the  gas  produced  was  175  British  thermal  units  per 
cubic  foot.  During  the  entire  run  the  average  electrical  horsepower  developed  al  the 
switch  board  was  205.  The  amount  of  peat  used  pet  electrical  horsepower  per  hour  avail- 
able for  outside  purposes,  including  the  estimated  quantity  required  lor  the  generation 
of  the  steam  used  in  the  operation  of  the  producer,  was  3.16  pounds,  while  2.69  pounds 
were  required  per  brake  horsepower  hour  at  the  gas  engine,  available  for  outside  purposes. 
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It  should  be  stated  that  the  peat  bricks  had  been  dried  and  that  the  moisture  content 
of  those  used  averaged  21  per  cent.  The  gas  was  particularly  rich  in  hydrogen,  running 
18.5  per  cent,  and  comparatively  low  in  nitrogen  (45  5  per  cent). 

As  there  was  a  small  supply  of  peat  bricks  left  after  the  completion  of  the  gas-producer 
tests,  a  short  run  of  a  little  over  four  hours  was  made  in  the  boilers.  This  was  not  suffi- 
ciently long  to  make  any  definite  conclusions  possible,  but  the  results  obtained  were  exceed- 
ingly satisfactory  so  far  as  they  went.  No  difficulty  was  encountered  in  keeping  the  boiler 
up  to  its  rated  capacity,  and,  in  fact,  during  the  four  hours'  run  the  percentage  of  rated 
horsepower  of  the  boiler  developed  was  113.2.  The  amount  of  peat  burned  per  indicated 
horsepower  hour  at  the  steam  engine  was  5.66  pounds,  and  per  electrical  horsepower  hour 
at  the  switch  board  was  6.98  pounds.  The  calorific  value  of  the  peat  as  used  was  10,082 
British  thermal  units  per  pound.  The  principal  difficulty  in  the  utilization  of  peat  under 
boilers  appears  to  be  the  frequency  with  which  it  is  necessary  to  fire.  On  account  of  the 
lightness  of  the  material  and  also  on  account  of  its  rapid  combustion  the  fireman  was  kept 
at  work  almost  constantly  during  the  test. 

NORTH  DAKOTA  NO.   1  B. 

Brown  lignite  from  Lehigh  mine,  Consolidated  Coal  Company,  Lehigh,  Stark  County 
N.  Dak.,  on  the  Northern  Pacific  Railway. 

This  sample  consisted  of  run  of  mine,  and  was  shipped  under  the  supervision  of  M.  R. 
Campbell,  of  the  United  States  Geological  Survey.  Producer-gas  test  No.  68  was  run  en 
this  sample. a 

Two  mine  samples  (Nos.  1971  and  1972)  were  taken  at  widely  separated  points  in  the 
mine  for  chemical  analysis. 

CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


g  [Moisture 

g  I  Volatile  matter 

g  J  Fixed  carbon 

£l|Ash 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

tritish  thermal  units.. 


Mine  samples. 


1971 
35.  eo 

42. 06 

24.  .r,:, 
25.73 
7.  66 
1.13  i 


3,421 
6,158 


1972 
33.  90 

42.81 

26.  84 

23.  93 

6.42 

.96 


Car 

sample. 

2289 
10.40 

32.  64 

29.  19 

26.  75 

11.42 

3.  54 

(i.  15 

39.  53 

.49 

38.87 

3,872 
6,970 


For  tests  of  sample  furnished  in  1904,  see  Bull.  U.  S.  Geol.  Survey  No.  261,  1905,  pp.  82,  162. 
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PRODUCER-GAS  TEST. 
Test  <»8,  North  Dakota  No.  1  15. 

Size  as  shipped,  run  of  mine.    Size  as  used,  over  1  inch,  79  percent;  \  inch  to  1  inch,  9  per  cent;  |  inch 
to  \  inch,  5  per  cent;  under  J  inch,  7  percent.    Duration  of  test,  49  hours. 

Average  electrical  horsepower 198.  4 

Average  B.  T.  U.  gas,  per  cubic  foot 160. 1 

Total  coal  fired pounds. .  20,000 

COAL   CONSUMED    IN    PRODUCER  (POUNDS    PEE    HORSEPOWER    PEP.    HOUR). 

Test  (i8. 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  'producer  plant. 

Per  electrical  horsepower: 

A  vailable  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Coal  as 
fired. 


2.  88 
2.  67 


2.45 
2.27 


3.04 
2.82 


2.  58 
2.40 


Dry 

coal. 

1.94 

1.80 

1. 65 

1.53 

2. 05 

1.90 

1.74 

1.61 

Com- 
bustible. 


1.61 
1.50 


1.37 

1.27 


1.70 
1.58 


1.45 

1.34 


ANALYSKS. 


Test  68. 

Test  68 

Coal. 
Moisture 

32.  f.4 
29.19 
26.  7.". 
11.42 

Gas  li//  i  olume. 
Carbon  dioxide  (CO2) 

8.2 

Volatile  matter. 

25. 2 

Fixed  carbon 

15.1 

Ash 

Methane  (CM,) 

Nitrogen  (N2) 

2.6 

100.00 
3.  54 

Sulphur 

100.0 

NORTH  DAKOTA  NO.  2  B. 

Brown  lignite  from  mouth  of  Cedar  Coulee,  4  miles  southeast  of  Williston,  Williams 
County,  N.  Dak.,  furnished  by  the  engineers  of  the  United  States  Reclamation  Service. 

This  sample  consisted  of  run-of-mine  coal,  and  was  used  in  making  producer-gas  (est 
No.  72.« 

Mine  sample  No.  1730  was  taken  in  this  mine  for  chemical  analysis. 

o  For  tests  of  sample  shipped  during  1904,  see  Bull.  U.  S.  Geol.  Survey  No.  261,  1905.  p.  101. 
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CHEMICAL  ANALYSES. 


Mine 
sample. 


Laboratory  number. 
Air-drying  loss 


«§  ("Moisture 

il Volatile  matter 


Fixed  carbon. 

JAsh 

'{Sulphur 

Hydrogen 

Carbon 


1730 
33. 10 

41.  13 

27. 17 
26.  34 
5.  36 

.72 


Nitrogen , 

Oxygen 

Calorific  value  determined: 
Calories 

British  thermal  units. . 


3,603 
6,485 


Car 

sample. 

2365 

17.  30 

36.  13 

29.  28 

29.  55 

5. 04 

.59 

6.  60 

42.00 

.73 

45. 04 

4,070 
7,326 


PRODUCER-GAS  TEST. 
Test  72.  North  I>akota  No.  2  B. 

Size  as  shipped,  run  of  mine.     Size  as  used,  over  1  inch,  82  percent;  \  inch  to  1  inch,  7  percent;  Jinch 
to  \  inch,  5  per  cent;  under  \  inch,  6  per  cent.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 195.  5 

Average  B.  T.  U.  gas.  per  cubic  foot 164.  1 

Total  coal  fired,  pounds 26, 000 

COAL    CONSUMED    IN    PRODUCER  (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purpose's 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  'producer  plant 

5er  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

er  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  72. 


Coal  as     DrvC0fll       Com" 
fired.       ^rycoai.  bustible. 


2.80 
2.66 


2.38 
2.26 


2.97 
2.83 


2.53 
2.40 


1.79 
1.70 


1.52 
1.44 


1.90 
1.80 


1.61 
1.53 


1.65 
1.57 


1.40 
1.33 


1.  75 
1.66 


1.49 
1.41 


ANALYSES. 

Test  72. 

Test  72. 

Coal. 

36.13 
29.28 
29.  55 
5. 04 

Gas  by  volume. 

9.3 

Carbon  monoxide  (CO) 

22.  9 

15.6 

ish... 

2.7 

ulphur 

49.5 

100. 00 
.59 

100.0 
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NORTH  DAKOTA  NO.  :J. 

Brown  lignite  from  Wilton  mine,  Washburn  Lignite  Coal  Company,  1  mile  east  of  Wilton, 
McLean  County,  N.  Dak.,  on  the  Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Railway. 

This  sample  was  made  up  of  lump  lignite  and  was  shipped  under  the  supervision  of  M.  K. 
Campbell,  of  the  United  States  Geological  Survey.  It  was  used  in  making  steaming  test 
No.  20G  and  producer-gas  test  No.  67. 

Mine  samples  Nos.  1935  and  1938  were  taken  at  widely  separated  points  in  the  mine  for 

chemical  analysis. 

CHEMICAL  ANALYSES. 


Mini-  samples. 

Car] 

sample. 

La 

\  i 

1935 
32.30 

40.  53 

27.05 

27.37 

5.05 

.76 

1938 
33.50 

41.88 
26.  1 1 
26.  ?:: 
5.  28 
.  96 

2243 

12.70 

0 

35. 9C 

- 
0 

31. 92 

24. 37 

O 
u 

1  Ash 

7.75 

|Sulphur 

1.15 

c 

Hydrogen 

6.54 

- 

s 

J3 

Carbon 

41.43 

1.21 

p 

41.92 

Ca 

[orific  value  determined: 
Cain  lies 

3,691 
6,644 

3, 927 

7,069 

STEAMING  TEST. 
Test  306,  North  Dakota  No.  :{. 

Size  as  shipped,  lump.  Size  as  used,  average  diameter,  three  inches,  76.5  percent;  \  inch  tol  inch, 
10.6  percent;  |  inch  to  j  inch,  4.9  per  cent;  under  j  inch,  8  per  cent.  Duration  of  test,  5.72  hours. 
Kind  of  gate,  rocking. 

\l  I  SI  ELLA  N  E<  >US    ITEMS. 


Heating  value  of  eoal B.  T.  U.  per  pound  dry  coal. 

Force  of  draft; 

Under  stack  damper inch  water. 

Above  fire do. .. 

Furnace  temperature °F. 

I>r\  coal  used  per  scmarc  foot  of  grate  surface  per  hour pounds. 

Equivalent  water  evaporated  per  square  loot  of  water-heat  ing  surface  per  hour do... 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do... 

Per  pound  of  dry  coal do... 

Per  pound  of  combustible do... 

Efficiency  of  boiler,  including  grate per  cent  . 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do. .. 

Dry  coal: 

Per  indicated  horsepower  hour do... 

Per  electrical  horsepower  hour do. 


Test 


11,036 

0.65 
a.  10 
2,093 
27.99 
3. 24 
90.7 
3. 52 

4.13 

6.  45 

7.47 

56.  44 

6.85 
8.46 

4.38 
5.  41 


a  Forced  draft . 
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ANALYSES. 


Proximate. 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash ; 

Sulphur 


Test  206. 


35. 96 

31.92 
24.37 

7.  75 

100.00 
1.15 


Ultimate 

Carbon  a ! 

Hydrogen  « 

Oxygen  a 

Nitrogen  a 

Sulphur 

Ash 


Test  206. 


64.69 
3.97 

15.  55 
1.89 
1.80 

12. 10 

100.  00 


a  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 

Test  07,  North  Dakota  No.  3. 

Size  as  shipped,  lump.     Size  as  used,  overl  inch,  85  per  cent;  I  inch  to  1  inch,  6  per  cent;  \  inch  to 
§  inch,  3"  per  cent;  under  {  inch,  6  percent.     Duration  of  test  50  hours. 

Average  electrical  horsepower 195.  5 

Average  B.  T.  U.  gas,  per  cubic  foot 158.  9 

Total  coal  fired,  pounds 30, 250 

COAL    CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  67. 


Coal  as 
fired. 


3.27 
3. 10 


2.78 
2.  63 


3.42 

3.  24 


2.92 
2.75 


Dry  coal 


2.10 
1.99 


1.78 
1.69 


2.20 
2.08 


1.87 
1.77 


Combus- 
tible. 


1.89 
1.79 


1.61 
1.52 


1.98 

1  87 


1.68 
1.59 


ANALYSES. 


Test  67. 

Test  67. 

Coal. 

35.  78 

28.76 

29.01 

6.45 

100.00 
.90 

Gas  by  volume. 
Carbon  dioxide  (CO2) 

9.0 

Carbon  monoxide  (CO) 

23.2 

15.5 

Ash. 

Methane  (CH4) 

2.7 

49.6 

Sulphur 

100.0 
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OHIO    NO.    1. 

Bituminous  coal  from  mine  No.  10,  Superior  Coal  Company,  9  miles  southeast  of  Wellstonj 
Jackson  County,  Ohio,  on  the  Baltimore  and  Ohio  Railroad. 

This  sample  consisted  of  run-of-mine  coal  from  No.  4  bed  and  was  loaded  under  the  super- 
vision of  Inspector  J.  W.  Groves.     Both  No.  4  and  No.  5  seams  are  worked  in  this  mine.4 

The  following  tests  were  made  on  this  coal:  Washing  test  No.  11(.),  coking  test  No.  24, 
steaming  test  No.  191,  and  steaming  test  on  washed  coal  No.  192. 

Two  mine  samples  were  taken  in  this  mine  for  chemical  analysis.  No.  1896  was  cut  from 
a  point  1,400  feet  southwest  of  the  entrance  to  the  mine,  in  room  16,  off  the  fourth  right  entry! 
No.  1897  was  taken  at  a  point  1 ,400  feet  northeast  of  the  entrance  to  the  mine,  al  the  lace  of 
room  17,  off  the  fourth  right  entry. 

CHEMICAL  ANALYSES. 


Mine  samples. 

Car 

sample. 

Ai 

1896 
4.  90 

8.  45 
41.27 
43.  55 
(•>.  73 
3.  to 

1897 
3.  71) 

7.50 
39.  25 

42.  74 
10.51 
5.  44 

2071 

r-drving  loss 

4.90 

i 

.1 

[Moisture 

7.71 

:<S.  32 

42. 02 

o 
Ph 

J  A  s  h 

1 1 .  95 

[Sulphur 

4.  (il 

£ 

1 1  yd rogen 

5.  41 

a 

R 

Carbon 

62.  49 

— 

1.  11 

U> 

<  >xygen 

14.43 

Ca 

lorific  value  determined: 
Calories 

6,805 
12,249 

(i,:i97 

11, 515 

STEAMING  TESTS. 


Test   191,  Ohio   NO.  1. 


Tesl   192,  Ohio  No.  1,  washed. 


Size  as  shipped,  run  of  mine.     Size  as  used,  over  Size  as  shipped,  run  of  mine.     Size  as  used,  over 

1  inch,  19.3  percent;  \  inch  to  1  inch,  22.4  percent;  1  inch,  37.9  percent;  '.  inch  to  1  inch,  27.8  percent; 
Jinch  to  \  inch,  19.1  percent:  under  J  inch,  38.9  per  }  inch  to  J  inch,  ls.1  percent;  under  |  inch,  16.2  per 
cent.  Duration  of  test,  9.92  hours.  Kindofgrate,  cent.  Duration  cf  test,  10.07  hours.  Kind  of 
rocking.  |  grate,  rocking. 

MISCELLANEOUS    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal 

Force  of  draft: 

Under  stack  damper inch  water. 

Above  fire do . . . 

Furnace  temperature ° F . 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour 
pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. 

a  For  tests  of  No.  5  coal  see  Ohio  No.  2  (p.  142;. 


Test  191. 


11,704 


Test 


13,041 


0.52 

o.a 

.15 

.18 

2,194 

2,384 

20.  66 

21.57 

2.98 

3.  21 

83.  6 

90. 1 

G.  36 

0.48 
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Test  192. 


Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do... 

Per  pound  of  dry  coal do... 

Per  pound  of  combustible do. . . 

Efficiency  of  boiler,  including  grate per  cent. 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepov/er  hour do. . . 

Dry  coal: 

Per  indicated  horsepower  hour do. . . 

Per  electrical  horsepower  hour do. .. 


ANALYSES. 


Proximate 

Moisture 

Volatile  matter. . . . 

Fixed  carbon 

Ash 

Sulphur 


Test  191. 


Test  192. 


7. 59 
35.43 
40.64 
16.34 

100. 00 
5. 16 


8.80 
40. 26 
42.12 

8.82 

100. 00 
3. 82 


Ultimate 

Carbon o 

Hydrogen" 

Oxygen  a 

Nitrogen  « 

Sulphur 

Ash 


Test  191. 


100.01) 


Test  192. 


63.31 

71.08 

4.61 

5.17 

7.70 

8.63 

1.12 

1.26 

5.58 

4.19 

17.68 

9.67 

100.00 


a  Figured  from  car  sample. 
WASHING  TEST. 
Test  119,  Ohio  No.  1. 
Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

tlaw  coal pounds . .  26, 900 

Washed  eoal do ....  23, 750 

Refuse do 3, 150 

ANALYSES. 


Test  119. 


tfoisture 

Volatile  matter 

ixed  carbon. . 

sh 

ulphur 
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COKING  TEST. 

Test  24,  Ohio  No.  1,  washed. 

Size  as  shipped,  run  of  mine.     Size  as  used,  finely  crushed.     Duration  of  test,  48  hours. 

Coal  charged pounds..  10,000 

Coke  produced do 5,708 

Breeze  produced do 5.  89 

Coke  produced per  cent. .     57. 08 

Breeze  produced do 5. 89 

Total  percentage  yield 62. 97 

Remarks.— Light  gray  and  silvery.     Fingered  coke.     High  ash  and  sulphur. 

ANALYSES. 


Test  24. 

Coal. 

Coke. 

8.67 

38. 81 

44. 02 

8. 50 

3.  70 

1 .  30 

l.!)5 

S2.98 

Ash                                                                 

L'5.77 

3.30 

01110  no.  2. 

Bituminous  coal  from  mine  No.  10.  Superior  Coal  Company,  0  miles  southeast  of  Wellston] 
Jackson  County,  Ohio,  on  the  Baltimore  and  Ohio  Railroad. 

This  sample  consisted  of  run-of-mine  coal  from  bed  No.  5,  both  No.  1  and  No.  5  scams 
being  worked  in  this  mine. a  The  sample  was  shipped  under  the  supervision  of  Inspectol 
W.  J.  Von  Borries,  and  was  used  in  making  washing  test  No.  121 ,  coking  test  No.  27,  steam- 
ing test  No.  193,  and  steaming  test  on  washed  coal  No.  197. 

Two  mine  samples  were  taken  in  this  mine  for  chemical  analysis.  No.  1898  was  cut 
from  room  5,  off  the  second  right  entry  on  the  south  side  of  the  mine,  800  feet  southwest  of  the 
opening  on  No.  5  seam.  No.  1899  was  taken  in  room  7,  off  the  fourth  right  entry  on  the  north 
side  of  the  mine,  800  feet  northeast  of  the  opening  on  seam  No.  5. 

CHEMICAL  ANALYSES. 


Mine  samples. 


Car 

s;in:]>Ie. 


Laboratory  number. 
Air-drying  loss 


I  Moisture 
Volatile  matter. 
[Fixed  carbon. .. 

[lAsh 

I  Sulphur 

Hydrogen 

Carbon 


9  38 

36. 74 

46  26 
7.62 
4.08 


Nitrogen 

Oxygen 

lorific  value  determined: 

Calories 

British  thermal  units. 


6,610 

11,898 


8.95 

37.82 

43.  89 

9.34 

4.41 


210! 

3. 6( 

9.0 
35. 8 
43. 8 
11.3 

4.0 

62. 7  I 

,':;: 

6,3  5 

1 1 ,  4'  i 


"For  tests  of  No.  4  coal,  see  Ohio  No.  1  (p.  140). 
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Test   193.  Ohio  No.  2. 


STEAMING  TESTS. 

Test  1U7,  Ohio  No.  2,  washed. 


Size  as  shipped,  run  of  mine.  Size  as  used,  over 
inch,  30.2  per  cent;  h  inch  to  1  inch,  25  per  cent; 
inch  to  ^  inch,  16. G  per  cent;  under  \  inch,  28.2 
er  cent.  Duration  of  test,  9.95  hours.  Kind  of 
rate,  rocking. 


Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  34  per  cent;  \  inch  to  1  inch,  23.3  per  cent; 
\  inch  to  |  inch,  17.4  per  cent;  under  ±  inch,  25.3 
percent.  Duration  of  test,  9.87  hours.  Kind  of 
grate,  plain. 


M I SCELLA  N  K(  >US    ITEM  S . 


[eating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

'orce  of  draft: 

Under  stack  damper inch  water. 

Above  fire do.. . 

'urnace  temperature °F. 

)ry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. 

Iquivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour 
pounds 

'ercentage  of  rated  horsepower  of  boiler  developed 

Vater  apparently  evaporated  per  pound  of  coal  as  fired pounds. 

Vater  evaporated  from  and  at  212°  F: 

Per  pound  of  coal  as  fired do. . . 

Per  pound  of  dry  coal do... 

Per  pound  of  combustible do. . . 

Ifficiency  of  boiler,  including  grate percent. 

oal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hou r do . . . 

)ry  coal: 

Per  indicated  horsepower  hour do. . . 

Per  electrical  horsepower  hour do... 


Test  193.    Test  197. 


0.51 

0.  45 

.18 

.  20 

2,293 

2,294 

20.  60 

18.47 

2.86 

3.01 

80.3 

84.4 

6.03 

6.32 

7.06 

7.43 

7.  75 

8.16 

9.  57 

9.28 

61.40 

60.  09 

4.01 

3.81 

4.95 

4.70 

3.65 

3.47 

4.  51 

4.28 

ANALYSES. 


Test  193. 

Test  197. 

Test  193. 

Test  197. 

Proximate. 

8.86 
35.  01 
42.  32 
13.81 

8.99 
37.71 
45.  56 

7.74 

Ultimate. 

66.46 
4.64 
7.69 
1.27 
4.79 

15.  15 

73. 09 

5.  11 

"ixed  carbon 

8.  43 

Ish 

1.41 

3.  46 

8.50 

100. 00 
4.37 

100. 00 
3.15 

Ash   

ulphur 

100. 00 

100. 00 

a  Figured  from  car  sample. 
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WASHING  TEST. 
Test    181,  Ohio    No.    3. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches,     .lig  used,  Stewart  modified. 

Raw  coal pounds. .  32, 420 

Washed  coal do 25, 625 

Refuse do 6, 795 

ANALYSES. 


Test  121. 

Raw  coal. 

Washed 
coal . 

9.01 
35. 85 
43.80 
11.34 

4.02 

10.77 

Ash         

7.42 

2. 95 

COKING  TEST. 
'iv>t    .'7,  Ohio   No.    i,  washed. 
Size  ;is  shipped,  run  of  mine.     Size  as  used,  finely  crushed.      Durat  ion  of  test  ,  59  hours. 

Coal  charged pounds..  io,O00 

Coke  produced do 1,980 

Breeze  produced do (190 

Coke  produced per  cent. .     49.80 

Breeze  produced do (i.  90 

Total  percentage  yield 5(>.  70 

Remarks.— Dull-gray  color.    Soft  coke.     High  sulphur. 

ANALYSES. 


Moisture 

Volatile  matter 
Fixed  carbon . . 

Ash 

Sulphur 


Test  27. 


Coal. 


10.38 
37.  30 

45. 04 
7.28 
3.07 


Coke. 


3. 51 

2.2', 
82.  5' 

1 1 . 0( 


OHIO    NO.  3. 

Bituminous  coal  from  Gosline  &  Barbour  mine,  Ohio  Mining  and  Manufacturing  Com 
pany,  Shawnee,  Perry  County,  Ohio,  on  the  Zanesville  and  Western  Railway. 

This  sample  was  shipped  under  the  supervision  of  Inspector  J.  t7.  Groves  and  consist©  i 
of  run-of-mine  coal.  The  following  tests  were  made:  Washing  test  No.  122,  coking  tes  j 
No.  31,  steaming  test  No.  203,  and  producer-gas  test  No.  64. 

Two  mine  samples  were  taken  for  chemical  analysis.  No.  1900  was  taken  in  the  inai 
entry,  500  feet  northeast  of  the  drift  mouth,  and  No.  1901  was  cut  in  the  face  of  entry  N< 
7,  300  feet  northeast  of  the  drift  mouth. 
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Laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  matter. 
Fixed  carbon. . . 
(Ash 


(Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


Mine  samples. 


1900 
6.60 

10.78 

34.86 

48. 23 

6.13 

1.11 


6,663 
11,993 


1901 
5.  20 


35.  74 

48.  46 
6.01 
1.43 


Car 
sample 


2144 
3.90 

9.90 
33.66 
44.86 
11.58 

1.81 

5.28 
63.06 

1.23 
17.04 

6,265 

11,  77 


STEAMING  TEST. 
Test   203,  Ohio    No.  3,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over  1  inch,  36.2  per  cent;  J  inch  to  1  inch,  23.8  per  cent;  ^ 
inch  to  i  inch,  17.5  per  cent;  under  i  inch,  22.5  per  cent.  Duration  of  test,  9.78  hours.  Kind  of  grate, 
rocking. 

MISCELLANEOUS  ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

Force  of  draft: 

Under  stack  damper inch  water 

Above  fire do . . 

Furnace  temperature °F 

Dry  coal  used  per  square,  foot  of  grate  surface  per  hour pounds 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour do.. 

i  Percentage  of  rated  horsepower  of  boiler  developed 

I  Water  apparently  evaporated  per  pound  of  coal  as  fired pounds 

I  Water  evaporated  from  and  at  212°  F: 

Per  pound  of  coal  as  fi  red do . . 

Per  pound  of  dry  coal do.. 

Per  pound  of  combustible do. . 

Efficiency  of  boiler,  including  grate per  cent 

Coal  as  fired: 

Per  indicated  horsepower  hour .pounds 

Per  electrical  horsepower  hour do. . 

Dry  coal: 

Per  indicated  horsepower  hour do. . 

Per  electrical  horsepower  hour do. . 


Test  203. 


0.47 

.12 

2,434 

23.  30 

3.  75 
105.  0 

6.95 

8.17 
8.97 
10. 01 

65.  11 


3.  46 
4.27 


3.15 
3.89 


Bull.  290—06- 


■10 
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ANALYSES. 


Proximate. 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 


Sulphur. 


Ultimate. 


Test  203. 


73.77 

4.89 
9.65 
1.44 
1.58 
8.67 


100. 00 


a  Figured  from  car  sample. 


PRODUCER-GAS  TEST. 


Test  64,  Ohio  No.  3. 


Size  as  shipped,  run  of  mine.    Size  as  used,  over  1  inch,  17  per  cent;  J  inch  to  l  inch,  38  pit  cent;  { 
inch  to  \  inch,  9  percent;  under  ',  inch,  6  percent.     I 'unit  ion  of  lest.  50  hours. 

Average  electrica  1  horsepower 200. 8 

Average  15.  T.  V .  gas.  per  cubic  foot 156 J 

Total  coal  fired pounds. .  14/250 

COAL  CONSUMED  IX  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


Per  electrical  horsepower: 

Available  for  outside-  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  oustide  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant. 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  64. 


Coal  as    nrvooai      Com" 
Bred.       l)r}  COlU   bustibil 


1 .  52 
1.42 


1.29 
1.21 


1.62 

1.51 


1.37 
1.28 


1.39 
1.30 


LIS 
1.11 


1.48 
1.39 


[.26 

1.18 


1.08 
1.01 


1.36 

1.27 


1.1G 
1.08 


ANALYSES. 


Coal 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 


Tesl  64. 


s.  13 
34.  64 
19.  15 

7.78 

100.00 
1.40 


Gas  by  i  olume 

Carbon  dioxide  (CO2) 

1  a  rbon  monoxide  (CO) ... 

Hydrogen  (II?) 

Methane  (Clip 

Nitrogen  (N2) 


Test  64. 


100. 
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WASHING  TEST. 
Test  122,  Ohio  No.  li. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds..  47,125 

Washed  coal do 34, 800. 

Refuse do ....  12, 325 

ANALYSES. 


Test  122. 

Raw  coal. 

Washed 
coal. 

9.90 
33. 66 

44.86 

11.58 

1.81 

9.96 

Vsh 

7.74 

Sulphur 

1.36 

COKING  TEST. 
Test  31,  Ohio  No.  A,  washed. 

Size  as  shipped,  run  of  mine.     Size  as  used,  finely  crushed.     Duration  of  test,  60  hours. 
Remarks.— No  coke  produced. 

OHIO  NO.  4. 

Bituminous  coal  from  Crow  Hollow  mine,  United  States  Coal  Company,  Bradley,  Jeffer- 
son County,  Ohio,  on  the  Baltimore  and  Ohio  Railroad. 

This  sample  consisted  of  "three-fourths  inch  coal,"  having  been  passed  over  a  three- 
fourths  inch  bar  screen,  and  was  shipped  under  the  supervision  of  Inspector  J.  W.  Groves, 
rhe  following  tests  were  made  on  it:  Washing  test  No.  125,  coking  test  No.  28,  steaming 
tests  Nos.  188,  201,  and  202,  steaming  tests  on  washed  coal  Nos.  219,  220,  and  221,  and 
producer-gas  test  No.  60. 

Two  mine  samples  were  taken  for  chemical  analysis,  as  follows:  No.  1910  from  room  9 
off  the  fourth  left  entry  in  district  No.  9,  3,000  feet  northwest  of  the  tipple;  No.  1911  from 
room  17  off  main  entry  No.  2  in  district  No.  2. 

CHEMICAL  ANALYSES. 


Mine  samples 

Car 

samples. 

1910 
1.70 

4.06 
38.49 
49.70 
7.75 
3.  67 

1911 
2.00 

4.20 
37. 16 
51.13 
7.51 
3.22 

2083 

1.40 

2     Moisture 

3.53 

37.45 

49. 90 

l    [Ash 

9.12 

1  Sulphur 

3.47 

5.15 

th  Carbon.                                                                                                  

71.66 

1.31 

Oxygen                                                                                                                

9.  29 

Calorific  value  determined: 

7,304 
13,147 

7,262 

13,072 
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STEAMING  TESTS. 


Test  188,  Ohio  No.  4. 


Size  as  shipped,  over  f  inch.  Size  as  used,  over 
1  inch,  33.3  per  cent;  \  inch  to  1  inch,  23.5  per  cent; 
\  inch  to  \  inch,  14.4  per  cent;  under  \  inch,  28.8  per 
cent.  Duration  of  test,  10.13  hours.  Kind  of 
grate,  plain. 

Test  801,  Ohio  No.  4. 

Size  as  shipped,  over  \  inch.  Size  as  used,  over 
1  inch,  38.5  per  cent;  \  inch  to  1  inch,  20.9  per  cent; 
\  inch  to  \  inch,  13.8  per  cent;  under  \  inch,  20.8  per 
cent.  Duration  of  test,  9.98  hours.  Kind  of 
grate,  rocking. 

Test  202.  Ohio  No.  4. 

Size  as  shipped,  over  \  inch.  Size  as  used,  over 
1  inch,  48.2-per  cent;  \  inch  to  1  inch,  20.8  per  cent; 
\  inch  to  \  inch,  12.2  per  cent;  under  \  inch,  18.8  per 
cent.  Duration  of  test,  9.38  hours.  Kind  of 
grate,  rocking. 


Test  219,  Ohio  No.  4,  washed. 

Size  as  shipped,  over  \  inch.  Size  as  used,  over 
1  inch,  30.6  per  cent;  \  inch  to  1  inch,  23.6  per  cent; 
\  inch  to  \  inch,  17.8  per  cent;  under  \  inch,  28  per 
cent.  Duration  of  test.  9.92  hours.  Kind  of 
grate,  plain. 

Tesl  22<>,  Ohio  No.  4,  washed. 

Size  as  shipped,  over  \  inch.  Size  as  used,  over 
1  inch,  34.4  per  cent;  \  inch  to  1  inch,  22.9  per  cent; 
\  inch  to  \  inch,  15.2  per  cent;  under  \  inch,  27.5  per 
cent.  Duration  of  test,  10  hours.  Kind  of 
grate,  plain. 

Test  221,  Ohio  No.  4,  washed. 

Size  as  shipped,  over  \  inch.  Size  as  used,  not 
determined.  Duration  of  test,  6.30  hours.  Kind 
of  grate,  plain. 


MISCELLANEOUS    ITEMS. 


Heating  value  of  coal,  B.  T.  I',  per  pound 
dry  coal 

Force  of  draft: 

Under  stack  damper inch  water. 

Above  fire do 

Furnace  temperature °F. . 

Dry  coal  used  per  square  foot  of  grate 
surface  per  hour pounds. . 

Equivalent  water  evaporated  per  square 
foot  of  water-heating  surface  per  hour, 
pounds 

Percentage  of  rated  horsepower  of  boiler 
developed 

Water  apparently  evapo rated  per  pound 
of  coal  as  fired pounds. . 

Water  evaporated  from  and  at212°F.: 

Per  pound  of  coal  as  fired,  .pounds.. 

Per  poi  l  nd  of  d  ry  coa  1 do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate,  per 
cent 

Coal  as  fired : 

Per     indicated     horsepower     hour, 
pounds 

Per     electrical     horsepower     hour, 
pounds 

Dry  coal: 

Per     indicated     horsepower     hour, 
pounds 

Per     electrical     horsepower     hour, 
pounds 


Test  188. 

Test  201. 

13,370 

13,545 

0.47 

0.47 

.14 

.18 

2,426 

2,196 

19.  70 

20.60 

3.  39 

3.  32 

95.0 

93.2 

7.08 

7.37 

8.  31 

s.  66 

8.62 

9.00 

9.89 

10  32 

62.  26 

64. 17 

3.  40 

3.27 

4.20 

4. 03 

3.28 

3.14 

4.05 

3.88 

Test  202.     Test  219.     Test  220.     Test  221 


13,374 

0.55 

.21 

2,289 

21.76 

3.55 

99.  5 
7.46 

8.78 
9.10 
10.48 

65.71 

3.  22 
3.  98 

3.11 
3.84 


13,889 

0.  42 

.17 
2,525 

17.  56 

3. 21 

89.90 

7.44 

8.77 
9.14 
10.17 

63.  55 

3.  22 
3.  98 

3.09 
3.82 


13,986 

0.43 

.09 

2,359 

18.60 

3.  32 

93.  20 

7.  26 

8.56 
8.95 
9.84 

61.80 

3.30 
4.08 

3.16 
3.90 
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ANALYSES. 


Test  188. 

Test  201. 

Test  202. 

Test  219. 

Test  220. 

Test  221. 

Proximate. 

3.61 
37. 00 
49.31 
10.08 

3.73 
36.73 
49.81 

9.73 

3.60 
35. 85 
50.54 
10.01 

4.04 
38.40 
50.15 

7.41 

4.30 
38. 86 
50. 15 

6. 69 

4.30 
38.  86 
50. 15 

6.69 

Ash 

100.00 
3.  66 

100.00 
2.65 

100.00 
3.71 

100. 00 
3.04 

100.00 
2.97 

100.00 
2.  97 

Ultimate. 
Carbon  « 

73.  26 
4.85 
6. 30 
1.34 
3.80 

10.  45 

74.44 
4. 93 
6.41 
1.36, 
2.75 

10.11 

73.  27 
4.87 
6.29 
1.34 
3.85 

10. 38 

76.  13 
5.05 
6.53 
1 .  40 
3.17 
7.72 

76. 80 
5.10 
6.61 
1.40 
3.10 
6.  99 

76.  SO 

5.10 

6.61 

1.40 

Sulphur 

3.10 

Ash 

6. 99 

100.00 

100.00 

100.00 

100.00 

100.00 

LOO.  00 

a  Figured  from  car  sample. 
PRODUCER-GAS  TEST. 
Test  60,  Ohio  No.  4. 
Size  as  shipped,  over  \  inch.     Size  as  used,  not  determined.     Duration  of  test,  25  hours. 

Average  electrical  horsepower 202.  4 

Average  B.  T.  U.  gas  per  cubic  foot 148.8 

Total  coal  fired pounds. .  6, 300 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  60. 

Coal  as 
fired. 

Dry 
coal. 

Combus- 
tible. 

1.31 

1.24 

1.14 

1.25 

1.18 

1.09 

1.11 

1.06 

.97 

1. 06 

1.01 

.92 

1.41 

1.33 

1.23 

1.34 

1.27 

1.17 

1.20 

1.  13 

1.04 

1.14 

1 .  08 

.99 
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ANALYSES. 


Test  60. 

5.  03 
36.  68 
50.  70 

7.  59 

Test  60. 

Coal. 

Gas  by  volume. 
Carbon  dioxide  (CO2) 

9.  6 

Carbon  monoxide  (CO) 

20.0 

!  1  \  drogen  (Hs) 

13.0 

\sh 

Methane  (('II ,) 

2.7 

54.  7 

100.00 
2.77 

1(H).  0 

WASHING  TEST. 
Test   125,  Ohio  No.  1. 

Size  ;is  shipped,  over  :;  inch.    Size  ;is  used,  crushed  to  2  inches,    .lip  used,  Stewarl  modified. 

Raw  coal pounds  .  29, 120 

Washed  coal do....  26,00J 

Refuse do....    3,120 

\\  MA  SES. 


Test  125. 

Raw  coal. 

Washed 
coal. 

Moisture 

3.  53 

37.  45 

49.  90 

9.  12 

3.  47 

3.  33 

Volatile  matter 

Fixed  carbon 

Ash 

7.48 

Sulphur 

3.  27 

COKING  TEST. 
Test    88,  Ohio   No.  4. 
Size  as  shipped,  over  J  inch.     Size  as  iisi  d,  finely  crushed.      Raw.      1  Mir.it  ion  of  test ,   15  hours. 

Coal  charged pounds. .  10,000 

Coke  produced j. do ii,770 

Breeze  produced , do 332 

Coke  produced percent..  67. 70 

Breeze  produced do 3.32 

Total  percentage  yield 71.02 


High  ash  and  sulphur. 

ANALYSES. 

'lest  28. 

Coal. 

Coke. 

Moisture 

3.  86 
37.  09 
49.38 

9.  (17 
3.  CO 

5. 3; 

Volatile  matter 

1.25 

Fixed  carbon 

79.  7! 

Ash 

13.61 

Sulphur 

2.8' 

TESTS OHIO. 


151 


OHIO  NO,  5. 

Bituminous  coal  from  Rush  Run  No.  1  mine,  Glens  Run  Coal  Company,  Rush  Run, 
Jefferson  County,  Ohio,  on  the  Pennsylvania  Railroad. 

This  sample  consisted  of  " three-fourths  inch  coal"  which  had  been  passed  over  a  three- 
fourths  inch  bar  screen.  It  was  shipped  under  the  supervision  of  Inspector  J.  W.  Groves, 
and  was  used  in  making  coking  test  No.  22,  steaming  tests  Nos.  186,  187,  189,  and  190, 
and  producer-gas  test  No.  58. 

Two  mine  samples  were  taken  for  chemical  analysis.  No.  1944  was  cut  from  a  point 
off  the  first  left  entry,  2,400  feet  southeast  of  the  drift  mouth;  No.  1945  was  cut  from  the 
face  of  room  17  off  the  third  entry,  2,600  feet  south  of  the  drift  mouth. 

CHEMICAL  ANALYSES. 


Laboratory  number 
Air-drying  loss 


Moisture 

Volatile  matter. 
Fixed  Carbon. . 

|  Ash 

Isulphur 

Hydrogen 

Carbon 


N  i  trogen 

Oxygen 

Calorific  value  determined: 
Calories 

British  thermal  units.  . 


Mine  samples. 


4.69 
35.  57 
53.  73 

6.01 

l..r>4 


1945 
2.20 

4.99 
35.  33 
53.  98 

5.  70 
.  95 


7,403 
13,325 


Car  sam- 
ple. 


20(i2 
2.  40 

4.34 
35.  53 

52.  83 
7.30 
1.72 
5.21 

72.  65 
1.42 

11.70 

7,321 
13,178 


STEAMING  TESTS. 


Test  180,  Ohio  No.  5. 


Size  as  shipped,  over  2  inch.  Size  as  used,  over 
1  inch,  49.2  percent;  \  inch  to  1  inch,  23.  G  per  cenl ; 
1  inch  to  \  inch,  11.8  per  cent;  under  \  inch,  15.4 
per  cent.  Duration  of  test,  10  hours.  Kind  of 
grate,  plain. 

Test  187,  Ohio  No.  5. 

Size  as  shipped,  over  \  inch.  Size  as  used,  over 
1  inch,  44  per  cent;  \  inch  to  1  inch,  20.2  per  cent; 
\  inch  to  \  inch,  12  per  cent;  under  \  incb,  23.8  per 
cent.  Duration  of  test,  10  hours.  Kind  of  grate, 
plain. 


Test  189,  Ohio  No.  T>. 


Size  as  shipped,  over  \  inch.  Size  as  used,  over 
1  inch,  28.3  percent;  \  inch  to  1  inch,  19.7  percent; 
\  inch  to  \  inch,  15. t>  per  cent;  under  \  inch,  3G.4 
per  cent.  Duration  of  test,  10.05  hours.  Kind  of 
grate,  plain. 

Test  190,  Ohio  No.  5. 

Size  as  shipped,  over  \  inch.  Size  as  used,  over 
1  inch,  35.1  percent;  \  inch  to  1  inch,  22.7  percent; 
i  inch  to  I  inch,  15.6  per  cent;  under  J  inch,  26.6 
per  cent.  -  Duration  of  test,  10.07  hours.  Kind  of 
grate,  plain. 


MISCELLANEOUS    ITEMS. 


Test  186. 

Test  187. 

Test  189. 

Test  190. 

Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. . 

Force  of  draft: 

Under  stack  damper inch  wa  ter . . 

Above  fire do 

Furnace  temperature °F. . 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour, 
pounds 

13,684 

0.  41 

.12 

2,673 

21.49 

3.80 
106.4 

7.25 

13,469 

0.31 

.16 

2,441 

-  22.91 

4.  06 
113.7 

7.20 

13,532 

0.42 

.13 

2,440 

19.48 

3.60 
100.  9 

7.52 

13,450 

0.40 

.10 

2,503 

20.44 

Equivalent  water  evaporated    per   square   foot   of   water- 
heating  surface  per  hour pounds. . 

3.70 
103.7 

Water  .apparently  evaporated  per  pound  of  coal  as  fired, 
pounds 

7.39 
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miscellaneous  items — continued. 


Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired pounds 

Per  pound  of  dry  coal do . . 

Per  pound  of  combustible do. . 

Efficiency  of  boiler,  including  grate per  cent 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds 

Per  electrical  horsepower  hour do. . 

Dry  coal: 

Per  indicated  horsepower  hour do. 

Per  electrical  horsepower  hour do. . 


Tesl  186. 

Test  187. 

8.47 

8.  45 

8. 85 

8.87 

9.  84 

9.  96 

R2.  45 

63.  60 

3.  34 

3.  35 

4.  12 

1.  13 

3.  20 

3.  19 

3.  95 

3. 94 

Test  L89.    Test  190. 


8.81 
9.  25 
10.  .34 
66.01 

3.21 
3.  96 

3.06 

3.77 


8.67 
9.07 
10.  24 
65.  12 

3.  26 
4. 03 

3.  12 
3.  85 


ANALYSKS. 


Tej3l  186. 

Test   187. 

'IVst  189. 

Test  190. 

Proximate. 

4.25 

34.  40 
53.  4 1 

7.  94 

4.74 
33.  04 
52.97 

9.  25 

4.74 
34.  37 
52.  21 

8.  68 

4.  43 

34.  52 

51.73 

Ash 

9.  32 

100.00 
1.63 

100.00 
1.63 

100.00 
1.86 

KK).(M) 
1.76 

1' II iimitt  . 
Carbon  a : 

75.  17 
4.91 
8.  16 
1.47 
1.70 
8.29 

74.  27 
4.83 
8. 03 
1.45 
1.71 
9.71 

74.  57 
4.85 
8.07 
1.45 
1.95 
9.  1 1 

74.14 

Hydrogen  a 

( >xygen  « 

4.82 
8. 01 

Nitrogen  n 

1.44 
l.M 

Ash 

9.  75 

100.00 

100.00 

1(H).  00 

KM).  0 

a  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 

Test  5X,  Ohio  No.  .-,. 

Size  as  shipped,  over  I  inch.     Size  as  used,  not  determined.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 

Average  15.  T.  U.  gas.  per  cubic  foot 

Total  coal  fired pounds. 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


202.2 

152.3 

1 1 , 850 


Per  electrical  horsepower: 

Available  for  outside  purposes. 

Developed  at  switch  hoard 

Per  brake  horsepower: 

Available  for  outside  purposes. 

Developed  at  engine 


Test  .58. 


Coal  as 
fired. 

Dry 
coal. 

Combus- 
tible. 

1.25 

1.19 

1.12 

1.17 

1.12 

1.05 

1.06 

1.01 

.95 

1.00 

0. 95 

.89 
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COAL    CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR) — continued. 


Equivalent  used  by  producer  plant 
Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  hoard 

Per  brake  horsepower: 

Available  for  outside  purposes 

.  Developed  at  engine 


Test  58. 


Coal  as 
fired. 


1.34 
1.26 


1.13 
1.07 


Dry.       Combus- 
coal.  tible. 


1.28 
1.20 


1.09 
1.02 


1.20 
1.13 


1.02 

.90 


ANALYSES. 


Coal 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 


Test  .r>s. 


4.  .39 
3.r».  91 
53.  77 

5. 93 

100.00 
1.42 


Gas  by  volume. 

Carbon  dioxide  (CO£) 

Carbon  monoxide  (CO) 

Hydrogen  (Hj) 

Methane  (CH4) 

Nitrogen  (N2) 


Test  58. 


8.9 
20.  7 
12.7 

3.0 
54.7 


100. 0 


COKING  TEST. 
Test  22,  Ohio  No.  5. 
Size  as  shipped,  over  J  ineh.     Size  as  used,  finely  crushed.     Raw.     Duration  of  test,  55  hours. 

)oal  charged pounds. .  10,000 

oke  produced .do f>,383 

Breeze  produced do 358 

3oke  produced per  cent. .     63.  83 

Breeze  produced do 3.  58 

Total  percentage  yield 67.  41 

Remarks:  Light-gray  and  silvery  color.  Good,  strong  coke.  Should  make  good  furnace  coke. 
Washing  would  probably  reduce  ash  and  sulphur  and  make  good  foundry  coke.  High  yield  due  to 
deposited  carbon. 

ANALYSES. 


Test  22. 


Coal. 


Coke, 


loisture 

Volatile  matter, 
'ixed  carbon. . . 
■sh 


ulphur. 


34.57 

52.  85 

8.09 

1.77 


0.87 

.98 

86.  15 

12.00 

1.64 


OHIO  NO. 6. 

Bituminous  coal  from  mine  No.  1,  NefT  Coal  Mining  Company,  Neffs,  Belmont  County, 
»hio,  on  the  Baltimore  and  Ohio  Railroad. 

This  sample,  which  consisted  of  run-of-mine  coal,  was  shipped  under  the  supervision  of 
ispector  W.  J.  Von  Borries  and  was  used  in  making  washing  test  No.  133,  coking  tests 

os.  59  and  06,  steaming  test  No.  284,  steaming  test  on  washed  coal  No.  253,  and  producer- 
is  test  No.  76. 
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Two  mine  samples  were  taken  for  chemical  analysis  as  follows:  No.  2095  from  room  a 
off  the  fourth  east  entry,  2,000  feet  southeast  of  the  drift  mouth:  No.  2096  in  room  3  of 
the  second  west  entry,  1,000  feet  southwest  of  the  drift  mouth. 


CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


®  [Moisture 

g  Volatile  ma1  u 
*  1  Fixed  carbon. 
£    Ash.: 


[Sulphur 

Hydrogen 

Carbon 

Nit  rogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  unit  s. . 


STEAMING  TESTS. 


Mine  samples. 


2095 
1.80 

3. 99 

38.  77 
49.  17 
8.07 
3.  49 


7,279 
13,102 


2096 

1.80 

4. 06 

39.45 

50. 05 

6.44 

3.  35 


Car  sad 
pie. 


3.9 

-,.3 

3(1.7 

49.  4 

S.5 

3.3 

5.3 

70.7 

I.I 

10.9 

7,13 
J  2, 84 


Test  884,  Ohio  No.  a. 

as  shipped,  run  of  mine.    Size  as  used,  over 

1  inch,  49  per  cent  ;    ',  inch  I  <>  I  inch,  14.3  per  cent; 
\  inch  to  \  inch,  10.9  per  cent :    under  ',  in 
per  cent.     Duration  of  test,  9.93  hours.     Kind  of 
grate,  rocking. 


'est 


i.?,  Ohio  No.  <;,  washed. 


Size  as  shipped,  run  of  mine.  Size  as  used,  ov© 
1  inch,  in  per  rent  .  ',  inch  to  1  inch,  24.1  per  cent 
',  inch  to  '  inch.  13.7  percent:  under  ',  inch,  22.: 
pet  cent.  Duration  of  test,  8.2  hours.  Kind  o 
grate,  plain. 


MISCELLANEOUS    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

Force  of  draft  : 

Under  stack  damper ' inch  water. 

Abovi  ■  fi  re do. . . 

Furnace  temperature °F. 

Dry  coal  use,!  per  square  fool  Of  grate  surface  perhour pounds 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour, 
mds 


pout 


Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do... 

Per  pound  of  dry  coal do... 

Per  pound  of  combustible do. .. 

Efficiency  of  boiler,  including  grate percent. 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  elect  rical  horsepower  hour do... 

Dry  coal: 

Pe-r  indicated  horsepower  hour   do... 

Per  electrical  horsepower  hour do... 


'lest  284. 

12,974 

0.41 

,12 

2,334 

17.88 

2.90 
81.3 
7.27 

S.71 

9.04 

10. 60 

67. 29 

3.25 
4.01 

3.13 
3.86 


Test  253 

13,9C 

0.' 

.1 

2,3: 

15.1 

2.f 
79. 


3.  •' 
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ANALYSES. 

Test  284. 

Test  253. 

Test  284. 

Test  253. 

ProximaU . 

3.71 
36.  58 
47. 64 
12. 07 

3.26 

38.  74 
51.12 

6.88 

Ultimate. 

71.32 
4.S4 
6.26 
.13 
3.91 

12.  54 

76  63 

11  ydrogena 

5.  21 

6.  72 

Ash 

Nitrogen  a 

1.22 

100.00 
3.77 

100. 00 
•      3.01 

Sulphur 

Ash 

7.11 

100. 00 

100.00 

a  Figured  from  ear  sample. 

PRODUCER-GAS  TEST. 

Test  76,  Ohio  No.  «. 

Size  as  shipped,  run  of  mine.    Size  as  used,  over  1  inch,  61  per  cent;    h  inch  to  1  inch,  14  percent;  \ 
inch  to  \  inch,  10  per  cent;  under  \  inch,  15  per  cent.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 195.  6 

Average  B.  T.  U.  gas,  per  cubic  foot 163.  4 

Total  coal  fired pounds. .  11,850 

COAL    CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes. 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes. 

Developed  at  engine 


Equivalent  used  by  producer  plant. 

Per  electrical  horsepower: 

Available  for  outside  purposes 

,    Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  76. 


Coal  as 
fired. 

1.27 

1.21 

1.08 

1 .  03 

1.36 

1 .  30 

1.16 

1.10 

Dry 

coal. 


1.23 
1.17 


1.04 
.99 


1.31 
1.25 


1.12 

1.06 


Combus- 
tible. 


1.12 

1.06 


1.20 
1.14. 


1.02 
.97 


ANALYSES. 


•Test  76. 

Test  76. 

Coal. 
Moisture...  . 

3.61 

.     38.05 

49. 68 

8.  66 

Gas  by  volum.e. 

10.  4: 

Volatile  matter 

19.1 

Fixed  carbon 

14.1 

Ash 

Methane  (C 1 1  c                

3.6 

Sulphur 

52.8 

100.00 
3.76 

100.0 
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WASHING  TEST. 
TVs!  133,  Ohio  No.  <>. 

Size  as  shipped,  run  of  mine    Size  as  used,  crushed   to  2  inches,     lig  used,  Stewart  modified. 

Eta  v.  coal pounds . .  24, 000 

Washed  coal do ....  20.  400 

Refuse do 3. 000 

ANALYSES. 


Moisture 

Volatile  matter 
Fixed  carbon . . 

Ash 

Sulphur 


Test  133. 


»» ■    ™ 


5.31 

6.  Hi 

36.  72 

49.  45 

8.  52 

6.  38 

3.  33 

2.  94 

COKING  TESTS. 


Tesl  .">!>.  Ohio  No.  6. 


Size   as   shipped,    run  of    mine.     Size  as    used, 
finely  crushed.    Haw.     Duration  of  test,  46  hours. 

Coal  charged pounds       1.2,000 

Coke  produced do 7,200 

Breeze  produced do .'570 


Coke  produced percent..    60. oo 

Breeze  produced do 3.08 

Total  percentage  yield 63  us 

Remarks.  Light  gray  and  silvery.  Large, 
long,  heavy  pieces.  Ash  and  sulphur  high. 
Would  make  very  good  coke  if  these  impurities 
could  he  removed  hy  washing. 


lYsf  <;<;,  Ohio  No.  <»,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used, 
finely  crushed.      Duration  of  test,  60  hours. 

Coal  charged pounds..    12,000 

Coke  produced do 7,  106 

Breeze  produced do 369 

Coke  produced percent..     59.  72 

Breeze  produced do 3.08 

Total  percentage  yield 02.80 

Remarks.  Light  gray  and  silvery.  Washing 
does  not  materially  reduce  ash  and  sulphur,  and 
coke  from  washed  coal  not  as  good  physically  as 
l  hat  from  raw  charge. 


\\  \I.VSKS. 


Test    :,'.>. 


Coal. 


Moisture 5. 26 

Volatile  matter 37.30 

Fixed  ca rhon 47. 53 

Ash 9.  85 

Sulphur 3.  49 


Coke. 


0.77 
1.20 
83.  71 
14.20 
2.96 


Tes1   00. 


Coal. 


5.53 

36.95 

50.96 

6.  56 

2.96 


Coke 


0.42 
1.20 
88.  35 
10.03 
2.51 


OHIO   NO.  7. 

Bituminous  coal  from  Forsythe  mine,   Forsythe  Coal  Company,   Danford,  Guernsey  j 
County,  Ohio,  on  the  Baltimore  and  Ohio  Railroad. 

This  sample  was  shipped  as  "lump  coal,"  having  been  passed  over  a  lj-inch  bar  screen  ! 
It  was  loaded  under  the  supervision  of  Inspector  J.  W.  Groves  and  was  used  in  making 
washing  test  No.  138,  coking  tests  Nos.  89  and  94,  steaming  tests  Nos.  268  and  209,  anc  i 
producer-gas  test  No.  87. 

Two  mine  samples  were  taken  for  chemical  analysis.     No    2090  was  cut  from  the  fac«  ' 
of  room  1  off  the  sixteenth  east  entry,  2,600  feet  northwest  of  the  bottom  of  the  slope 
No.  2091  was  taken  in  room  22  ofr  the  fourteenth  east  entry,  3,700  feel  north  from  tin 
bottom  of  the  slope. 
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Mine  samples. 


Boiler 

test 

sample. 


Laboratory  number. 
Air-drying  loss 


_2  [Moisture 

|  | Volatile  matter. 

x 
o 


Fixed  carbon. 
(Ash 


(Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


STEAMING  TESTS 


2090 
2.60 

6.28 

35.81 

50.  (il 

7.30 

3.55 


7,056 
12,701 


2091 
2.20 

5.80 

36.89 

50.  73 

6.58 

2.  62 


Test  208,  Ohio  No.  7. 


Size  as  shipped,  over  l\  inches.  Size  as  used, 
over  1  inch,  41.1  per  cent;  \  inch  to  1  inch,  18.5 
percent;  \  inch  to  \  inch,  14.1  percent;  under  \ 
inch,  26.3  per  cent.  Duration  of  test,  9.92  hours. 
Kind  of  grate,  plain. 


Test  369,  Ohio  No.  7. 


2656 
2.60 

6.65 
33.94 
48.86 
10.  55 

3.13 

5.30 
67.38 

1.20 
12.  44 

6,766 
12, 179 


Size  as  shipped,  over  lj  inches.  Size  as  used, 
over  1  inch,  50.7  per  cent;  \  inch  to  1  inch,  19.9 
percent;  J  inch  to  \  inch,  11.5  percent;  under  \ 
inch,  17.9  per  cent.  Duration  of  test,  8.27  hours. 
Kind  of  grate,  plain. 


MISCELLANEOUS    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. . 

Force  of  draft: 

Under  stack  damper inch  water 

Above  fire do 

Furnace  temperature °F. . 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour .' .  .pounds. . 

Equivalent   water  evaporated   per  square   foot   of   water-heating  surface  per 
hour pounds. . 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. . 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate per  cent . . 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. . 

Per  electrical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


Test  268.     Test 


13,046 


13,079 


0.40 

0.55 

.13 

.18 

2,280 

2,  453 

15.  96 

18.  55 

2.  87 

3.24 

80.3 

90.9 

7.03 

6.85 

8.40 

8.20 

9.00 

8.76 

10.  37 

10.  06 

66.62 

64.  68 

3.37 

3.45 

4.16 

4.26 

3.14 

3.23 

3.88 

3.99 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    11)05. 


ANALYSES. 


Proximate 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 


Test  268. 


6.  65 

33.  94 
48.  86 
10.55 


100.  00 
3.13 


Tes1  269. 


Ultimate. 

Carbon n 

Hydrogen  o 

<  >xygen  a 

Nitrogen « 

Sulphur 

Ash 


Test  268. 


100.00 


Test  269 


72.19 

72.  3 

4.89 

4.  9( 

6.  98 

7.0( 

1.29 

1.2 

3.35 

3.5; 

11.30 

10. 9' 

100.  (X 


aFigured  from  car  sample. 
PRODUCER-GAS  TEST. 
'IVst   87,  Ohio  No.  7. 

Size  as  shipped,  over  l\  inches.    Size  as  used,  over  I  inch,  72  per  eenl ;  \  inch  l<>  1  inch,  L2  percenl ;  |  tc 
|  inch,  o  per  cent ;  under  1  inch,  10  per  cent.     Duration  of  test,  41  hours. 

Average  elect  rical  horsepower 198.  ( 

Average  B.  T.  V .  i.ras,  per  cubic  foot Log 

Total  coal  fired pounds. .   1 2,8a 

COAL    CONSUMED    IN    PRODUCER  (POUNDS    PER    HORSEPOWER    OKU    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  elect  rical  horsepower: 

Available  Tor  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  S7. 


Coal  as 

fired. 

1.67 

1.58 

1.42 

1.35 

1.76 

1.67 

1.50 

1.42 

Dry 
coal 


1.58 
1.50 


1.34 

1.27 


1.(17 
1.58 


1.41 
1.35 


Com- 
bus- 
tible. 


1.4< 
1.35 


1.2; 
l.ii 


1.5 
1.4 


1.3 
1.2 


ANALYSES. 


Coal 

Moisture 

Volal  lie  matter 

Fixed  carbon 

Ash 

Sulphur 


Test  87. 


5. 29 

35.86 

50.  73 

8.12 

L00. 00 

2.34 

Gas  by  volume 

Carlton  dioxide  (CO2) 

Carbon  monoxide  (CO)... 

Hydrogen  H2) 

Methune  (CHi) 

Nitrogen  (N2) 


Test  87 


9. 
20 
12 

3 
54 

100  ' 


TESTS— OHIO.  159 

WASHING   TEST. 
Test  138,  Ohio  No.  7. 
Size  as  shipped,  over  1|  inches.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds..  16,000 

Washed  coal do 14,000 

Refuse do 2,000 

ANALYSES. 


Test  138. 

Raw  coal. 

Washed 
coal. 

6.  65 
33.94 

48.  86 
10.  55 
3.13 

7.47 

Ash ...                             

6.37 

Sulphur 

2.16 

COKING   TESTS. 


Test  S«>,  Ohio  No.  7. 


Size  as  shipped,  over  1J  inches.     Size  as  used, 
finely  crushed.   Raw.    Duration  of  test,  45  hours. 

Coal  charged pounds. .  12,000 

Coke  produced do 7,117 

Breeze  produced do 374 

Coke  produced per  cent. .     59.  31 

Breeze  produced do 3.  12 


Total  percentage  yield 62.  43 

Remarks.^  Light    gray    and     silvery.     Large- 
fingered  coke.     Ash  and  sulphur  high. 


Tes1  94,  Ohio  No.  7,  washed. 


Size  as  shipped,  over  1|  inches.  Size  as  used, 
finely  crushed.     Duration  of  test,  60  hours. 

Coal  charged pounds. .  12, 000 

Coke  produced do 6, 898 

Breeze  produced do 303 

Coke  produced per  cent. .     57.  49 

Breeze  produced do 2.  53 

Total  percentage  yield 60.  02 

Remarks.  Light  gray  and  silvery.  Fine-fin- 
gered coke.  Lighter  than  coke  from  raw  coal. 
Washing  does  not  improve;  sulphur  high. 


ANALYSES. 


Moisture 

Volatile  matter. 
[Fixed  carbon . . . 

Ash 

Sulphur 


Test  89. 

Test  94. 

Coal. 

Coke. 

Coal. 

Coke. 

5.77 

0.75 

7.37 

0.57 

35.43 

.98 

36.36 

1.  58 

49.  82 

85.  33 

49.72 

88.08 

8.98 

12.  94 

6.55 

9.77 

2.88 

2.32 

2.23 

1.90 

OHIO    NO.  8. 


jj  Bituminous  coal  from  Dixie  mine,  Upson  Coal  and  Mining  Company,  Dixie,  Perry  County 
)hio,  on  the  Baltimore  and  Ohio  Railroad. 

I  This  sample  consisted  of  run-of-mine  coal.  It  was  loaded  under  the  supervision  of 
Inspector  J.  W.  Groves  and  was  used  in  making  washing  test  No.  137,  coking  tests  Nos.  81 
bid  93,  steaming  test  No.  287,  and  producer-gas  test  No.  83. 

ITwo  mine  samples  were  taken  in  the  mine  for  chemical  analysis — No.  2119  from  the  first 
air  of  cast  entries,  1,000  feet  southeast  of  the  drift  mouth,  and  No.  2120  from  the  first 
air  of  west  entries,  1,000  feet  southwest  of  the  drift  mouth. 
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CHEMICAL   ANALYSES. 


STEAMING    TEST. 
Tesl   iST,  Ohio  No.  8. 


Mine  samples. 

Car 
sample. 

La 
Ai 

o5 

2119 
3.  80 

8.92 

38.58 
46.  65 
5.85 
3.00 

2120 
3.70 

8.87 

39.32 

47.81 

4.00 

1.74 

255 
4.5 

7.5 
38. 0 

46. 0 
8.3 
2.8 
5.4 

67.  C 
1.2 

15.C 

6,72 
12, 12 

03 

5 

c 

J  Ash                            

+3 
03  1 

S 

P 

Ca 

lorific  value  determined: 

6, 849 
12, 328 

British  thermal  units 

Size  as  shipped,  run  of  mine.  Size  as  used,  over  1  inch,  50.2  per  cenl ;  \  inch  to  1  inch,  20.4  per  cent; 
nch  to  \  inch,  11.8  per  cent;  under',  inch,  17.6  percent.  Duration  of  test,  10.03  hours.  Kind  of  grate 
rocking. 

MISCELLANEOUS    ITEMS. 


Beating  value  of  coal B.  T.  U.  per  pound  dry  coal.. 

Force  of  draft: 

Under  stack  damper inch  water 

Above  fire do.. 

Furnace  temperature °F 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds 

Equivalent  water  evaporated  per  square  foot  of  water  heat  ing  surface  per  hour do. . 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  Tired do. . 

per  pound  of  dry  coal do.. 

Per  pound  of  combustible do. . 

Efficiency  of  boiler,  including  grate per  cent 

Coal  as  fired: 

Per  indicated  horsepower  hour .pounds 

Per  electrical  horsepower  hour do.. 

Dry  coal: 

Per  indicated  horsepower  hour do. . 

Per  electrical  horsepower  hour do.. 


Test  28? 


13,  i: 


2, 5<  i 

a,j 

3.    I 

96.: 
(i.;  | 

J 

9,1 
10.    • 


TESTS OHIO. 
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ANALYSES. 


Proximate 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 


Test  287. 


8.70 
35.  76 
47.10 

8.44 

100.00  i 
2.41 


Test  287. 


Ultimate. 

Carbon  a 72.  70 

Hydrogen  a 5. 04 

Oxygen  0 8. 98 

Nitrogen  a !  1.  40 

Sulphur 2.  64 

Ash ;  9.24 

100.00 


a  Figured  from  car  sample. 

PRODUCER-GAS   TEST. 

Test  83,  Ohio  No.  8. 

Size  as  shipped,  run  of  mine.     Size  as  used,  over  1  inch,  58  per  cent;  \  inch  to  1  inch,  14  per  cent;  \  inch 
to  \  inch,  9  per  cent;  under  \  inch,  19  per  cent.    Duration  of  test,  50  hours. 

Average  electrical  horsepower 198. 6 

Average  B.  T.  U.  gas,  per  cubic  foot 170.  2 

Total  coal  fired pounds..  14,850 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board  

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  'producer  plant 

|Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

(Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  83. 


Coal  as     n  ,       Corn- 

fired.       Urycoal.  bustiblf 


1.60 
1.50 


1.36 
1.27 


1.67 
1.56 


1.42 
1.32 


1.47 
1.37 


1.25 

1.17 


1.53 
1.42 


1.30 
1.21 


1.27 
1.19 


1.08 
1.01 


1.32 
1.23 


1.12 
1.05 


ANALYSES. 


Bull.  290—06- 


-1! 


Test  83. 

Test  83. 

Coal. 
vloisture 

8.70 
35.  58 
43.  63 
12.09 

100.00 

3.82 

Gas  by  volume. 
Carbon  dioxide  (C02) 6.S 

24.5 
12  3 
3.1 
53.  C 

Hydrogen  (II2) » 

Isb... 

Methane  (CII4) ,,,--- 

ulphur , . , 

Nitrogen  (N2) ..,,.,..,.. 

100.  OC 

...    . 

162  OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 

WASHING  TEST. 
Test   137,  Ohio  No.  8. 
Size  as  shipped,  run  of  mine.    Size  as  used,  crushed  to2inches.    Jigused,  Stewart  modified. 

Raw  coal pounds. .  17,20( 

Washed  coal do....  15,sj 

Refuse do....     1.64C. 

ANALYSES. 


Moisture 

Volatile  matter 
Fixed  carbon. . 

Ash 

Sulphur 


Test   137 

K:i\v  coal 


7.  55 
38. 00 

46.  08 

8.37 
2.84 


Washed 
coal. 


6.0 

2.0 


Test  81,  Ohio  No.  8. 


COKING  TESTS. 

Test  !>:$,  Ohio  No.  8,  washed. 

Size  as  shipped,   run  of  mine.    Size  as  used,  s'"'  "s  shipped,   run  of  nunc    Size  as  used 

finely    crushed.     Raw.      Duration    of    test,    52      finely  crushed.     Duration  of    test,  69  hours. 

hours.  Coal  charged pounds. .   12, 00 

Coke  produced do c>,28 


Coal  charged pounds. .  12,000 

Coke  produced do 6,526 

Breeze  produced do 15  I 

Coke  produced per  cent  . .  ".1  38 

Breeze  produced do 3.  78 

Total  percentage  yield 58  16 

Remarks.   -Lighl    gray   and    silvery.     Fine-fin- 
gered coke.     High  ash  and  sulphur. 


Breeze  produced do. . 


43 


Coke  | )  rod  need per  cent  . .     .">2. 

Breeze  produced do  ....      3.6  1 

Tot  al  percentage  yield •">■">.  I 

Remarks.  Light  gray, with  some  little  silver 
deposit.  Al.out  three-fourths  of  oven  seemed  t 
coke  up  about  8  inches  and  upper  1«  inches  coke, 
down,  showing  clear  demarcal  ion.  Upper  part  fn 
gered,lowerinchunks.  Washingdoes  not  improvi 


WA1.1  SES. 


Moisture 

Volatile  matter 

Fixed  carbon 

Ash [ 

Sulphur ! 


Test   si. 


Coal. 

8.  43 
37.  25 
44.  56 

9.  76 
2.90 


Coke. 

0.66 

.  93 

82.81 

15.60 

2.  59 


Test   93. 


Coal. 

1 1 .  43 
37.  90 
44.  64 
6.03 

2.10 


Coke. 


■  ■ 


OHIO  no.  <>. 

Bituminous  coal  from  Clarion  mine.  Gallia  Mining  Company,  Clarion,  Vinton  Count;  \ 
Ohio,  on  the  Hocking  Valley  Railway. 

Two  samples  were  shipped  under  the  supervision  of  Inspector  .1.  \V.  Groves,  as  follow 
Ohio  No.  9  A,  lump  coal  over  lf-inch  screen,  used  in  making  coking  test  No.  72,  steamii  > 
tests  Nos.  246,  249,  250,  and  252,  and  producer-gas  test  No.  73;  Ohio  No.  9  B,  nut  ar 
slack  coal  through  1^-inch  screen,  used  in  making  washing  test  No.  131,  coking  tests  Nc 
55  and  57,  steaming  test  No.  224,  and  steaming  tests  on  washed  coal  Nos.  241,  243,  ar  J 
244. 
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Two  mine  samples  were  taken  in  this  mine  for  chemical  analysis — No.  2208  from  room  6 
off  the  fourth  east  entry,  900  feet  northeast  of  the  drift  mouth,  and  No.  2209  from  No.  5 
butt  entry  off  the  main  entry,  800  feet  west  of  the  drift  mouth. 


CHEMICAL  ANALYSES. 


Mine  samples. 

Car  sam- 
ple A. 

( !a !'  sam- 
ple B. 

<\i 

2208 
2.80 

6.79 
40.  01 

45.  54 
7.  66 
3.  34 

2209 
3.  40 

7.28 
41.60 
44.86 
6.  16 
2.77 

2310 
3.20 

5.  59 
36.86 
49.  26 
8.29 
3.15 
4.88 
69.  76 
1.18 
12.  74 

7, 096 
12,773 

2311 
5.  60 

8.10 
36.87 
43.  10 
11  93 

ni 

| 

I 

8 

1  Ash 

Mh 

3  35 

<S 

Hydrogen 

5  15 

<3 

s 

£3 

Carbon 

63  54 

Nitrogen 

1  06 

t= 

14  97 

Ca 

lorific  value  determined: 

6, 952 
12,514 

6  424 

British  thermal  units 

11,563 

STEAMING  TESTS. 


Test  24(>,  Ohio  No.  9  A. 


Test  224,  Ohio  No.  9  B. 


Size  as  shipped,  over  1^  inches.  Size  as  used, 
over  1  inch,  48.5  per  cent;  §  inch  to  1  inch,  17.7  per 
cent;  \  inch  to  \  inch,  11.2  per  cent;  under  \  inch, 
22.6  per  cent.  Duration  of  test,  8  hours.  Kind 
of  grate,  plain. 

Test  249,  Ohio  No.  9  A. 

Size  as  shipped,  over  1^  inches.  Size  as  used, 
over  1  inch,  58  per  cent;  h  inch  to  1  inch,  14.5  per 
cent;  \  inch. to  \  inch,  8.7  per  cent;  under  \  inch, 
18.8  per  cent.  Duration  of  test,  9.80  hours.  Kind 
of  grate,  plain. 

Test  250,  Ohio  No.  9  A. 

Size  as  shipped,  over  1^  inches.  Size  as  used. 
over  1  inch,  45.8  per  cent;  \  inch  to  1  inch,  17.6  per 
cent;  \  inch  to  \  inch,  14.1  per  cent;  under  \  inch, 
22.5  per  cent.  Duration  of  test,  10  hours.  Kind 
of  grate,  plain. 

Test  252,  Ohio  No.  9  A. 

Size  as  shipped,  over  \\  inches.     Size  as  used. 

over  1  inch,  35.4  per  cent;  \  inch  to  1  inch,  16.5  per 
;  cent;  \  inch  to  §  inch,  16  per  cent;  under  \  inch, 
1   32.1  percent.     Duration  of  test,  6.63  hours.     Kind 

of  grate,  plain. 


Size  as  shipped,  nut  and  slack.  Size  as  used, 
over  1  inch,  20.6  per  cent;  |  inch  to  1  inch,  20.7  per 
cent;  j  inch  to  \  inch,  16.8  percent;  under  |  inch, 
41.9  percent.  Duration  of  test,  9.88  hours.  Kind 
of  grate,  rocking. 

Test  241,  Ohio  No.  9  B,  washed. 

Size  as  shipped,  nut  and  slack.  Size  as  used, 
over  1  inch,  28.1  percent;  \  inch  to  1  inch,  26.9  per 
cenl ;  j  inch  to  h  inch,  19  per  cent;  under  |  inch, 
26  per  cent.  Duration  of  test,  8.08  hours.  Kind 
of  grate,  plain. 

Test  243,  Ohio  No.  9  B,  washed  and  dried. 

Size  as  shipped,  nut  and  slack.  Size  as  used, 
over  1  inch,  11.7  per  cent;  h  inch  to  1  inch,  22.8  per 
cent;  \  inch  to  £  inch,  23.8  per  cent;  under  |  inch, 
41.7  per  cent.  Duration  of  test,  9.45  hours.  Kind 
of  grate,  plain. 

Test  244,  Ohio  No.  9  B,  washed  and  dried. 

Size  as  shipped,  nut  and  slack.  Size  as  used, 
over  1  inch,  16.6  percent;  h  inch  to  1  inch,  29.8  per 
cent;  \  inch  to  h  inch,  22.6  per  cent ;  under  \  inch, 
31  percent.  Duration  of  test,  6.07  hours.  Kind 
of  grate,  plain. 
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MISCELLANEOUS    ITEMS. 


Test 
246. 


Heating  value  of  coal,  B.  T.  U.  per 
pound  dry  coal 

Force  of  draft: 

Under  stack  damper,  inch  water 
A  hove  fire do 

Furnace  temperature °F. . 

Dry  coal  used  per  square  foot  ol 
grate  surface  per  hour. .  .pounds.. 

Equivalent  water  evaporated  per 
square  foot  of  water-heating  sur- 
face per  hour pounds. . 

Percentage  <>f  rated  horsepower  of 
boiler  developed 

Water  apparently  evaporated  per 

pound  of  coal  as  fired  ..  .pounds.  . 

Water  evaporated  from  and  al 
212°  F.: 

Per   pound    of   coal    as    fired, 
pounds 


per  pound  of  dry  coal. pounds.. 

Per    pound     of    combustible, 
pounds 

Efficiency  of  boiler,  including  grate, 
per  cenl 

Coal  as  tired: 

Per  indicated  horsepower  hour, 
pounds 


Per  elect  rical  horsepower  hour, 
pounds 

Dry  coal: 

Per  indicated  horsepower  hour, 
pounds  

Per  electrical  horsepower  hour, 
pounds 


13,507 

0.48 

.15 

2,400 

L8.30 

3.  32 

93.  1 

7.  20 


8.57 

0.10 

10.06 
65.06 

3.  30 

I.  us 

3.  1 1 
3.84 


Test 
240. 


18,300 

0.38 

.13 

2,411 

16.50 

2.  93 

82.  1 

7.011 


8.33 
8.90 


9.96 

64.  I'.t 


3.  40 

J.  L9 


.;.  is 
.",  92 


Tost 
250. 


13,369 

().  37 

.  11 

2,322 

15.64 

2.88 
80.7 
7. 26 


8.66 
9.  22 


10.31 
66.60 


3.  26 
1.03 


3.07 
3.  70 


Test 
252. 


13,406 

0.  42 

.14 

2,436 

17.  39 

3.  13 

87.0 
7.  11 


8.49 
9. 03 


10.  to 
65.05 


3.  33 

I.  H 


3.  13 
3.  87 


Test 
224. 


!■_>,  119 

0.  59 

.18 


21.51 

3.  13 

87.8 
6.  32 


7.48 
8.12 


9.  97 
64.70 


3.  78 
4.67 


:;.  is 
4.30 


Test 
241. 


13,504 

0.47 

11 

2.  340 

17.  SI 

3.31 
92.  7 

7.18 


8.56 
9.30 


10.17 
66.51 


3.  30 
4.08 


3.04 
3.  7") 


Test 
243. 


0.49 
.13 

2,487 

18.22 

3.31 
92.  8 

7.48 


8.93 
9.  11 


o.os 

65.  78 


3.17 
3.91 


3.  10 
3.83 


Test 
244. 


13,421 

0.44 

.  11 

2,  7)32 

1 8.  08 

3.  26 
91.  | 
7.41 

S.82 
0.04 

0.86 

6)5.05 

3.  21 

3.96 

3. 13 
3.86 


ANALYSES. 


Tesl  246.    Tesl  249.    Tesl  250.    Test  27,2 


Test  221.      Test   I'll.     Test  243.     Test  244 


Proximate. 


Moisture 

Volatile  matter. 
Fixed  carbon. .  . 
Ash 


Julphur. 


UltimaU  . 


Carbon o. . . 
Hydrogen  «. 
1  >xygen  <?. . . 
Nit  rogen  " . 
Sulphur.... 

\sll 


7,  83 
40.02 
46.  23 

7.92 


6.  40 
37.82 
47.06 

8.72 


100.  00 

3.  76 


100.00 
3.  60 


6.06 
38.  44 

46.  66 
8.84 

100.00 

3.  66 


5.99 
38.99 
16.31 

8.71 


7.84 
35.24 
42.  03 
14.89 


100.  00 
3.50 


100.  00 
3.27 


73.  64 
4..% 
8.22 
1.24 
3.99 
8.41 

100.  (X) 


73.00 
4.45 
8.14 
1.24 
3.  85 
9.32 


72.89 
4.45 
s.  12 
1 .  23 
3.90 
0.41 


100  mi         100.  (X) 


73.  1 5 
4.47 
s.  17 
1  23 
3.  72 
9.26 

L00  00 


66.  59 
4.  46 

8.  13 
1.11 

3.55 

16.  tl, 

in 


7.92 
38.58 
46.  42 

7.08 

Hid.  on 
2.  86 


73.  07 
1  '17, 
0.  04 
1.24 
3.11 
7.(.0 

100.  (X) 


1.92 
41.68 
48.99 

7.41 

100.  (X) 
3.  06 


73.18 
5.05 

9.86 
1.24 
3.12 
7.55 

100. 00 


2.47 
41.33 
40.  IS 

7.05 

100. 00 
3. 02 


73.  Al 

5.oe 

9.  91 
l.K 

3. 1( 
7.2i 

100. 0C 


«  Figured  from  car  sample. 
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PRODUCER-GAS  TEST. 
Test  73,  Ohio  No.  9  A. 

Size  as  shipped,  over  1}  inches.     Size  as  used,  over  1  inch,  62  per  cent;  \  inch  to  1  inch.  14  per  cenl ; 
i  inch  to  .}  inch.  11  per  cent;  under  }  inch,  13-per  cent.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 1 94.  5 

Average  B.  T.  U.  gas,  per  cubic  foot L54. 6 

Total  coal  fired pounds. .    12, 800 

COAL  CONSUMED  IN  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Coal  as 

fired. 


1.39 
1.  32 


1.18 
1.12 


1.51 

1.43 


1.28 
1.21 


Test  73. 


Dry 
coal. 


1.29 
1.22 


1.  10 
1.04 


1.40 
1.32 


1.19 
1.13 


Com- 
bustible. 


1.17 
1.11 


1.00 
.  95 


1.27 
1.21 


1.08 
1.03 


ANALYSES. 


Coal. 


Moisture 

^Volatile  matter. 
i|Fixed  carbon . . . 
:Ash 


ulphur. 


Test  73. 


7.22 
38.32 
46.  23 

8.23 


100.00 
3.52 


Gas  by  volume. 

Carbon  dioxide  (CO2) 

Carbon  monoxide  (CO) . . . 

Hydrogen  (II2) 

Methane  (CH<) 

Nitrogen  (N2) 


Test  73. 


14.5 
13.8 
18.1 
3.0 
50.  6 


100.0 


Size  as  shipped,  nut  and  slack. 

aw  coal 

Washed  coal 


WASHING  TEST. 

Test  131,  Ohio  No.  9  15. 

Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 
pounds. .  46,530 


Refuse. 


.do... 
.do.. 


37,830 
8, 700 


ANALYSES. 


Test  131. 

Raw  coal. 

Washed 
coal. 

loisture 

8.10 
36.87 
43.10 
11.93 

3.35 

9.49 

'olatile  matter 

fixed  carbon ....                                                                             

Lsh 

7.45 

julphur 

2.88 
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COKING  TESTS. 


5,596 

152 

54.97 

3.  77 

Test  12,  Ohio  No.  «>  A. 

Size  as  shipped,  over  I ',  inches.  Size  as  used, 
finely  crushed.     Raw.     Durat  ion  <>)'  lest  .  71  hours. 

Coal  charged pounds. .    12,000 

Coke  produced do.  . . 

Breeze  produced do 

Coke  produced per  cenl 

Breeze  produced do. . . 

Total  percentage  yield 58.74 

Remarks.-  Lighl  gray  and  silvery.  Fine-fin- 
gered coke.  Sulphur  too  high.  Good  coke  can  be 
produced  if  sulphur  can  be  lowered  by  washing. 
Somewhat  brittle. 

Test  ."»,  Ohio  No.  U  B. 

Size  as  shipped,  nut  and  slack.  Size  as  used. 
finely  crushed.     Raw.     Dural  ion  of  test,  53  hours. 

Coal  charged pounds       I.',  nun 

Coke  produced do....     6,647 

Breeze  produced do. . .  -        593 


Coke  prod  need per  cent . .     55.  39 

Breeze  produced do 4. 90 

Total  percentage  yield 00.35 

Bernards.— Dull-gray  color.  Souk-  little  depos- 
ited carbon.  Good  weight  coke.  Breaks  in  about 
equal  proportions  of  fingered  coke  and  chunks. 
High  ash  and  sulphur. 

Test  .->7,  Ohio  No.  9  15.  washed. 

Size  as  shipped,  nut    and   slack.     Size  as  used, 
finely  crushed.      Durat  ion  of  test ,  a7  hours. 
Coal  charged pounds    .    12,000 

Coke  produced do 6,300 

Breeze  produced do 441 

Coke  produced per  cent . .    52.  "><> 

Breeze  produced do 'A.  68 

Total  percentage  yield 56.  IS 

Remarks.  Light  gray  color.  Fine-fingered^ 
coke.  Somewhat  brittle.  Washing  reduces  ash 
very  materially,  bul  does  not  remove  sufficient 
sulphur. 


ANALYSES. 


Test  72. 

Test  55. 

Test  57. 

Coal. 

Coke 

Coal. 

Coke. 

Coal. 

Coke.    1 

Moisture 

5.58 
39.80 
40.  44 
8.18 
3.  63 

1.80 

L08 

84.  13 

12.69 

3.  06 

9. 03 

:;:;.  56 
•11.  in 
16.31 
3.40 

0.70 
1.35 

78.63 
19.  32 
2.94 

9. 7:? 
37. 27 
40.  02 

6.98 

2.84 

0. 08 

.  N«» 

86.91 

Ash 

Sulphur 

11.  J 
2.  40 

PENNSYLVANIA   NO.    1. 


Bituminous  coal  from  Jamison  mine,  Jamison  Coal  and  Coke  Company,  1  miles  north 
of  Greensburg,  Westmoreland  County,  Pa.,  on  the  Pennsylvania  Railroad. 

This  sample  consisted  of  lump  coal  (over  1  j-ineh  bar  screen)  and  was  shipped  under 
the  supervision  of  Inspector  J.  W.  Groves.  The  following  tests  were  made:  Steaming 
tests  Nos.  207,  208,  and  209,  and  producer-gas  test   No.  65. 

Two  mine  samples  for  chemical  analysis  were  taken  from  this  mine  -No.  1912  from  the 
face  of  room  19  off  the  tenth  butt  entry,  3,500  feci  north  of  the  shaft ,  and  No.  L943  in 
the  main  nc-i  entry,  2,000  feet  northwest  of  the  shaft. 


TESTS — PENNSYLVANIA. 
CHEMICAL  ANALYSES. 
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Laboratory  number. 
Air-drying  loss 


&  I Moisture 

1 1  Volatile  matter. 
x  ] Fixed  carbon. .. 
S  If  Ash 

[Sulphur 

Hydrogen 

Carlton 


Nitrogen 4. 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units 


Mine  samples. 


1942 
1.60 

2.73 

30.  34 

57.80 

9.13 

1.33 


7,563 
13,613 


1943 
1.70 

2.80 
30.92 
58.21 

8.07 
.83 


Car 
imple. 


2187 
2.  20 

3. 15 

30.27 
56. 17 
10.41 
1.26 
4.96 
74.33 
1.43 
7.61 

7,448 
13,  406 


STEAMING  TESTS. 


Test  207,  Pennsvli 


a  No.  4. 


Size  as  shipped,  over  ]\  inches.     Size  as  used. 
over  1  inch,  30.4  per  cent;  \  inch  to  1  inch,  21  per 


cent;  1  inch  to  \  inch,  16.4  per  cent;  under  \  inch, 
37.5  percent.  Duration  of  test,  10  hours.  Kina 
of  grate,  rocking. 


cent;  \  inch  to  \  inch,  16.9  percent;  under  \  inch, 

Test  \M>!>, 

Vnnsylv 

inia  No. 

4. 

31.7  percent.     Duration  of  test,  10  hours.     Kind 
of  grate,  rocking. 

Size  as  shipped, 
over  1  inch,  30.7  pe 

3ver  \\  inches.     Size  as  used, 
r  cent;    h  inch  to  1   inch,  22.7 

Test  '208,  Pennsylvania  No.  4. 

per  cent ;  \  inch  to 

\  inch,  Iti 

7  per  cent 

;  under  \ 

inch,  29.9  per  cent. 

Duration 

of  test,  10.05  hours. 

Size  as  shipped,  over  1 ',  inches.     Size  as  used, 
over  1  inch,  25.8  per  cent;  \  inch  to  1  inch,  20.3  per 

Kind  of  grate,  rock 

"g- 

MISCELLANEOUS    ITEMS. 

Test  207. 

Test  208. 

Test  209. 

Heating  value  of  coal B.  T.  U.  per  pound  dry  coal.. 

13,979 

13,921 

13,952 

Force  of  draft: 

Under  stack  damper inch  water. . 

0.44 

0.44 

0.  49 

Above  fire do 

.14 

.13 

.15 

Furnace  temperature °F. . 

2,  363 

2,223 

2,200 

i.Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. . 

19.  61 

17.  45 

17.83 

Equivalent  water  evaporated  per  square  foot  of  water-heatir.g  sur- 
face per  hour pounds. . 

3.41 

3. 08 

3.  07 

95.6 

86.2 

86.  0 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds.. 

8.10 

8.23 

8.02 

Water  evaporated  from  and<at  212°  F.: 

9.47 

9.62 

9.38 

Per  pound  of  dry  coal do 

9.70 

9.84 

9.  61 

Per  pound  of  combustible do 

11.09 

11.36 

10.  98 

Efficiency  of  boiler,  including  grate per  cent. . 

67.  01 

68.  26 

66.  52 

tCoal  as  fired: 

Per  indicated  horsepower  hour pounds.. 

2.99 

2.94 

3.01 

Per  electrical  horsepower  hour do 

3.  69 

3.  63 

3.  72 

3ry  coal: 

Per  indicated  horsepower  hour do 

2.92 

2.87 

2.94 

Per  electrical  horsepower  hour do 

3.  60 

3.  55 

3.63 

lf>8 
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ANALYSES. 


Test  207. 

Test  208. 

Test  209. 

Tes1  '-'or. 

Test  208. 

Test  209. 

Proximate. 

2.32 
30.28 
r>7.  71 

9.  69 

2.22 
30.  46 
57.  is 
10.14 

2.  34 
30.  56 

9.  92 

I'lli iiml i . 
Carbon  <* 

77.  48 
4.81 
5.  03 
1.48 
1.28 
9.  92 

77.21 
4.80 
4.98 
1.48 
1.16 

10.37 

77.40 

Volatile  matter 

Fixed  carbon 

Ash 

Hydrogen  " 

( >xygena 

Nitrogen" 

4.80 
5.  02 
1.49 

1.15 

10.  14 

100. 00 
1.25 

100.  00 
1.  13 

100.  00 
1.12 

Ash 

Sulphur 

Mill.  (Ill 

100.00 

100.00 

"  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 

Test  65,  Pennsylvania  No.  4. 

Size  as  shipped,  over  I1,  inches.     Size  as  used,  over  I',  inches,  75  percent;  \  inch  to  1  inch,  9  percent; 
\  inch  to  i  inch,  <i  per  cent :  under  1  inch,  10  per  cent .      Duration  of  test .  50  hours. 

Average  elect  rical  horsepower 195.  l 

Average  lb  T.  U.  gas.  per  cubic  foot 140.  0 

Tot  al  coal  fired pounds. .   13, 200 

COM.   CONSUMED    I.N    PRODUCER  (POUNDS    PER    HORSEPOWER    PER    HOIK.) 


Per  elect  rical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

1  ie\  eloped  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  65. 


Coal  as     , 
fired.      ^yc™1' 


1.42 

1 . 3.-, 


1.21 
1.15 


1.49 
1.42 


1.27 
1.21 


1.40 
1.33 


1.19 
1.13 


1.46 
1.39 


1.24 
1.18 


Com- 
bustibh 


1.24 
1.18 


1.05 
1 .  00 


1.30 
1.24 


1.10 
1.05 


ANALYSES. 


Test   65. 

Test  05. 

Coal. 
Moisture 

1.79 
30.17 

57.04 
11.00 

Gas  by  volume. 

Carbon  dioxide  (COo) 

8.7 

Volatile  matter. . . 

20.7 

Fixed  carbon 

12.5 

Ash 

Methane  (('II  ,i 

2.5 

55.  6 

Sulphur 

100.00 
1.35 

100.0 

TESTS PENNSYLVANI  A. 
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PENNSYLVANIA  NO.  5. 

Bituminous  coal  from  Nos.  1  and  2  mines,  James  W.  Ellsworth  &  Co.,  Ellsworth, 
Washington  County,  Pa.,  on  the  Pennsylvania  Railroad. 

This  sample  consisted  of  "three-fourths  inch  coal"  over  a  three-fourths  inch  bar  screen. 
It  was  loaded  under  the  supervision  of  Inspector  W.  J.  Von  Borries,  and  was  used  in  making 
washing  test  No.  120,  coking  tests  Nos.  25  and  26,  steaming  test  No.  2SG,  steaming  tests 
on  washed  coal  Nos.  194  and  195,  and  producer-gas  test  No.  59. 

Two  mine  samples  were  taken  for  chemical  analysis— No.  19G0  from  room  10  off  the 
first  butt  entry,  3,000  feet  southeast  of  the  shaft  in  mine  No.  2,  and  No.  1967  from  room 
17  off  the  fifth  butt  north  entry,  3,000  feet  north  of  the  shaft  in  mine  No.  1. 

CHEMICAL  ANALYSES. 


Laboratory  number 
Air-drying  loss 


Moisture 

Volatile,  matter. 
Fixed  carbon. .. 
lAsh 


ISulphur 

Hydrogen.    

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


Mine  samples. 


I960 

1.50 

3.01 
33.  46 
58.  70 

4.83 
.73 


7,887 
14,197 


191 57 
1.50 

2.91 

33.70 

57. 99 

5.40 

1.08 


Car 
sample. 


2008 

1 .  00 

2.  40 
34.48 
57. 01 

6. 05 
.88 
5.26 
77.99 
1.53 
8.29 

7,785 
14,013 


STEAMING  TESTS. 


Test  280,  Pennsylvania  No.  5. 

Size  as  shipped,  over  \  inch.  Size  as  used,  over 
|inch,  55.3  per  cent;  \  men  to  1  inch,  14.5  per  cent; 
\  inch  to  h  inch,  9.8  per  cent;  \  inch,  20.4  per  cent. 
Duration  of  test,  10  hours.  Kind  of  grate,  rock- 
ng- 


Test  194,  Pennsylvania  No.  5,  washed. 

Size  as  shipped,  over  I  inch.     Size  as  used,  over 
inch,  53.4  per  cent;  \  inch  to  1  inch,  22.2  per  cent ; 


\  inch  to  h  inch,  11.8  per  cent;  under  ]  inch,  12.6. 
per  cent.  Duration  of  test.  10  hours.  Kind  of 
grate,  rocking. 

Test  195,  Pennsylvania  No.  5,  washed. 

Size  as  shipped,  over  \  inch.  Size  as  used,  over 
1  inch,  55.2  percent;  h  inch  to  1  inch,  18.7  percent; 
i  inch  to  h  inch,  11.8  per  cent;  under  \  inch,  14.3 
per  cent.  Duration  of  test,  10.02  hours.  Kind  of 
grate,  rocking. 


M  IS( '  ELLA  N  E( >l\S    ITEMS. 


[eating  value  of  coal B.  T.  U.  per  pound  dry  coal.. 

force  of  draft: 

Under  stack  damper inch  water.. 

Above  fire do 

jurnace  temperatu  re °  F . . 

Jry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. . 

juivalent  water  evaporated  per  square  foot  of  water-heating  surface 
per  hour pounds. . 

;rcentage  of  rated  horsepower  of  boiler  developed 

ater  apparently  evaporated  per  pound  of  coal  as  fired pounds.. 


Test  286. 

Test  194. 

14,029 

14,526 

0.36 

(1.51 

.12 

.14 

2,628 

2,478 

18.43 

20.52 

3.42 

3.53 

95.9 

98.8 

8.29 

7.93 

Test  195. 


0.47 

.16 

2,532 

19.97 

3.  46 
<:6.9 
7.97 
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miscellaneous  items — continued. 


Water  evaporated  from  and  a1  212°  F.: 

Per  pou ml  of  coal  as  fired pounds.. 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do  — 

E  ll'u  iencj  of  boiler,  including  grate per  cent.. 

Coal  as  fired: 

Per  Indicated  horsepower  hour pounds.. 

Per  eleel  rical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do  - 

Per  elect  rical  horsepower  hour do 


Test  286. 


9.92 
10. 35 

1 1 .  40 
71.25 

2.85 
3.52 

2.73 
3.37 


Test  194. 


10.21 
63. 76 


3.04 

3.75 


2.95 
3.64 


Test  195. 


9.36 
9.65 

10.36 
63.97 

3.02 
3.73 

2.93 

3.62 


VNAL    5ES. 


Proximatt . 

Moist  ure 

Volal  He  matter 
Fixed  ca rbon . . 
Ash 

Sulphur 


Tesl  286. 

Test  194. 

Tesl  195. 

i  li 

2.97 

32.  51 

35.23 

35  li 

55.  13 

56  85 

57.  19 

7.95 

1.  89 

1  73 

100.00 

100.00 

IOI 

1.01 

.96 

.94 

Clti  iiiah 

Ca  rbon  <> 

Hydrogen  ". . 
( >xygen  ". . . . 
Nit  rogen  «. . . 

Sulphur 

Ash 


Tesl  286 


F8  03 
1.  99 
6.  II 
1.53 

1.05 
8.29 


100.00 


Test    194. 

80.86 

5.18 

6.  34 

1.59 

.99 

5.04 

100  HI) 

Test   l(.»5. 


SI.  04 
5.  18 
0.  34 
1.59 
.97 
4.88 

100.00 


a  Figured  from  ca  r  sample. 
PRODUCER-GAS  TEST. 

Tesl  .">!>.  Pennsylvania  No.  5. 

Size  as  shipped,  over  \  inch.     Size  as  used,  riol  determined.      Duration  of  test ,  50  hours. 

Average  elect  rical  horsepower 203.0 

Average  B.  T.  (".gas.  per  cubic  foot 149.3 

Total  coal  fired pounds. .   12, 150 


COAL   CONSUMED    l\    PRODUCER  (POUNDS    PER    HORSEPOWER    PER    HOUR). 

Test.  59. 

Coal  as 

fired. 

Dry  coal. 

Com- 
bustible. 

1.14 

i .  or. 

.97 

.90 

1.21 
1.14 

1.0 

.9; 

Per  elect  rical  horsepower: 

Available  for  outside  purposes 

1.28 
1.20 

1.0!) 
1.02 

1.37 

1.28 

1.16 

1.09 

1.24 
1.16 

1 .  05 
.98 

1.32 
1. 24 

1    12 
1.05 

1  >eveloped  at  switch  boa rd 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  )>r<><\n><r  i>lnni. 
Per  eled  rical  horsepower; 

Available  for  outside  purposes 

Developed  a1  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

TESTS PENNSYLVANIA, 
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ANALYSES. 


Test  59. 

Test  59. 

Coal. 

3.42 
32.  73 

56.  13 
7.72 

100.  00 

.81 

Gas  by  volume. 
Carbon  dioxide  (C02) 

9.  ('. 

/olatile  matter 

Carbon  monoxide  (CO) 

19.4 

12  7 

^.sh 

Methane  (CH4) . 

3  :; 

55  (1 

Sulphur 

100.0 

WASHING  TEST. 
Test  120,  Pennsylvania  No.  5. 

Size  as  shipped,  over  %  inch.    Size  as  used,  crushed  to  2  inches.    Mg  used,  Stewart  modified. 

flaw  coal pounds. 

Washed  coal do... 

Refuse .' do... 

ANALYSES. 


30,920 
29,000 

1,920 


Test  120. 

Raw  coal. 

Washed 
coal. 

2.46 
34.48 
57.01 

6.05 

.88 

4.91 

ksh 

4.57 

.90 

COKING  TESTS. 


Test  25,  Pennsylvania  No.  5. 


Size  as  shipped,  over  |  inch.    Size  as  used,  finely 
(rushed.     Raw.     Duration  of  test,  62  hours. 

oal  charged pounds. 

Joke  produced do . . . 

freeze  produced do... 


!bke  produced 

Ireeze  produced 
Total  percentage  yield 64.  60 
Remarks.— Light-gray  and  silvery  color.  Foun- 
Jy  coke.  Good,  strong  coke.  High  yield  due  to 
'^posited  carbon. 


.percent. 
do... 


12,000 

7,433 

319 

61.  94 
2.66 


Test  26,  Pennsylvania  No.  5,  washed. 

Size  as  shipped,  over  |  inch.  Size  as  used,  finely 
crushed.     Duration  of  test,  92  hours. 

Coal  charged pounds. .  13,000 

Coke  produced do 8, 598 

Breeze  produced do 242 

Coke  produced percent..     66.  14 

Breeze  produced do 1.  86 

Total  percentage  yield 68. 00 

Remarks.— Good, strong  coke.  Foundry  coke 
Physical  appearance  not  as  good  as  coke  from  r.i  w 
coal.     Ash  reduced  by  washing. 


ANALYSES. 

Test  25. 

Test  26. 

Coal. 

Coke. 

Coal. 

Coke. 

oisture 

2.44 
34.28 
56.  76 

6.52 
.97 

0.49 

.90 

88.03 

10.58 

.79 

4.73 
34.29 

56.27 

4.71 

.94 

0. 23 

ila tile  matter 

1.19 

xed  carbon 

91.63 

ih 

6.95 

lphu  r 

.si 
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OPERATIONS    OF    FUEL-TESTING    FLA  NT    IN     1905. 


im.nnsy  u\  amy  no.  <;. 

Bituminous  coal  from  Hustead-Seamens  mine,  1  [ustead-Seamens Coal  and  Coke  Company 
East  Millsboro,  Westmoreland  County,  Pa.,  on  the  Pennsylvania  Railroad. 

This  sample  was  run-of-mine  coal  and  was  loaded  under  the  supervision  of  Inspector  J.  W. 
Groves.  It  was  used  in  making  washing  test  No.  124,  coking  tests  Nos.  X2,  34,  35,  38,  and 
41,  steaming  tests  Nos.  217  and  218,  and  producer-gas  tests  Nos.  (><)  and  70. 

Two  mine  samples  were  taken  for  chemical  analysis.  No.  1968  was  cul  from  No.  5  bun 
entry,  900  feel  from  the  bottom  of  the  slope;  No.  1970  was  taken  in  No.  1  butt  entry,  1  ,:tf)0 
feet  north  of  the  bottom  of  the  slope. 

CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


B 


Moisture 

Volatile  matter 

Fixed  carbon 

(Ash 

[Sulphur 

Hydrogen 

Carbon 

Nit  rogen 

i  »xygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


Mine  samples. 


L968 
2.90 

4. 08 

32.  i: 

53.  98 

9.  50 

1.64 


7,371 
13,268 


L970 
L.  50 

2.81 
33.  ss 
54,  68 
8.  63 
2.00 


Car  samples. 


2161 
2,  (X) 

.3.24 
31.78 
52.  46 

12.52 
1.94 
4.80 

71.41 
1.24 
8.09 

7, 155 
12,879 


2176 

2.  40 

3.  46 
31.80 
51.74 
13.00 

1.95 


1.20 


STEAMING  TESTS. 
Test  217,  Pennsylvania  No.  6.  Tesl  2  1  8. 


iiiisvlvania  No.  <>. 


Size  as  shipped,  run  of  mine.     Size  as  used,  over  Size  as  shipped,  run  of  mine     Size  as  used.ovB 

1  inch.  35.4  per  cent;  fc  inch  to!  inch,  21.8  per  cent;  1  inch,  26.4  per  cent;  Unch  to  ]  inch,  22.5  per  ceim 

|  inch  to  \  inch,  15  percent;  under  ',   inch,  27.8  [  inch  to  \  inch,  16.6  per  cent;  under  Unch,  34.5  pfl 

percent.    Duration  of  test,  9.9  hours      Kind  of  cent.    Duration  of  test,  9.95  hours.     Kind  of  grate, 

grate,  plain.  plain. 

MISCELLANEOUS    [TEMS 


Tesl  '-'17. 

Test  218. 

1  I'M  ling  value  of  coal B.  T.  U. 

Force  of  draft: 

Under  stack  damper 

Above  fire 

ler  pound  dry  coal. . 

inch  water. . 

do 

i:;.  105 

0.46 
.13 

2,  425 
19.  26 

3.  41  i 

97.  10 

7.40 

8.79 

9.01 

10.  52 

64.91 

13.271 

0.49 

.17 

2.251 

10.65 

3. 12 

87.4 

7.74 

0.11 

9.37 

10  94 

68. 18 

Furnace  temperature 

op 

Dry  coal  used  per  square  fool  of  grate  surface  per  hour 

Equivalent  water  evaporated  per  square  fool  <>f  water-heati 
pounds 

pounds, . 

lg  surface  per  hour, 

Percentage  of  rated  horsepower  of  boiler  developed .-. 

Water  apparently  evaporated  per  pound  of  coal  as  fired 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired 

Per  pound  of  dry  coal 

Per  pound  of  combustible 

Efficiency  of  boiler,  including  grate 

pounds.. 

do.... 

do.... 

do.... 

per  cent . . 

TESTS — PENNSYLVANIA. 
miscellaneous  items — continued. 
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Test  217. 

Test  218. 

<>;il  as  fired: 

Per  indicated  horsepower  hour 

.pounds.. 

3.  22 

3.10 

Per  electrical  horsepower  hour 

....do.... 

3.97 

3.83 

Dry  coal: 

Per  indicated  horsepower  hour 

....do.... 

3.14 

3.02 

Per  electrical  horsepower  hour 

....do.... 

3.88 

3.72 

ANALYSES. 

Test  217. 

Test  218. 

Test  217. 

Test  2 IS. 

Proximate. 

Ultimate. 

2.44 
32.  98 

2.81 
32.80 

74.  35 
4.  62 

73  57 

Volatile  matter 

1 1  ydrogen  a 

4.58 

Fixed  carbon 52.  48 

51.  72 

Oxygen  « 

5.41 

5.37 

\sh 

12.10 

12.  67 

Nitrogen" 

1.29 

1.28 

100.  00 
1.88 

100.  00 

2.10 

Sulphur 

Ash 

1.  93 
12.40 

2.1G 
13.  04 

Sulphur 

100.  00 

100.  00 

"  Figured  from  ear  sample. 
PRODUCER-GAS  TESTS. 


Test  66,  Pennsylvania  No.  <>. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
inch,  45  per  cent;  \  inch  to  1  inch,  20  per  cent;  j 
ich  to  i  inch,  15  per  cent;  under]  inch,  20  per  cent. 
Duration  of  test,  47  hours. 

Iverage  electrical  horsepower 195.  3 

Lveragc  B.  T.  U.  gas,  per  cubic  foot 126.  6 

ifotal  coal  fired pounds.     13,000 


Test  TO,  Pennsylvania  No.  6. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  65  per  cent;  J  inch  to  1  inch,  Hi  per  cent;  | 
inch  to  I  inch,  7  percent;  under  \  inch,  12  percent. 
Duration  of  test,  50  hours. 

Average  electrical  horsepower 194.  'J 

Average  B.  T.  U.  gas, per  cubic  foot 14f>.  4 

Total  coal  fired pounds. .   1 1 ,  251 


COAL   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Test  66. 

Test  70. 

Coal  as 
fired. 

Dry  coal. 

Combus- 
tible. 

Coal  as 
fired. 

Dry  coal. 

Com- 
bustible. 

ir  electrical  horsepower: 

Available  for  outside  purposes 

1.53 

1.50 

1.  38 

1.23 

1. 19 

1.05 

Developed  at  switch  board 

1.42 

1.39 

1.28 

1.  16 

1.13 

.99 

?r  brake  horsepower: 

Available  for  outside  purposes 

1.30 

1.27 

I.  17 

1.04 

1.01 

.89 

Developed  at  engine 

1.20 

1.18 

1.09 

.99 

.96 

.84 

Equivalent  used  by  producer  plant. 

r  electrical  horsepower: 

Available  for  outside  purposes 

1.63 

1.59 

1.47 

1.30 

1.20 

1.11 

Developed  at  switch  board    . 

1.51 

1.48 

1.  36 

1.  23 

1. 19 

1.05 

r  brake  horsepower: 

Available  for  outside  purposes 

1.38 

1.  35 

1  25 

I.  10 

1  07 

.94 

Developed  at  engine 

1.28 

1.26 

1.16 

1.04 

1.01 

.89 

174 


OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


ANALYSES. 


Test  66. 

Test  70. 

Test  66. 

Test^ 

Coal. 

2.15 
35.01 
55.18 

7.66 

2.86 
31.88 
53.35 
11.91 

Gas  by  volume. 

Carbon  dioxide  (CO2) 

Ca  rbon  monoxide  (CO) 

11  ydrogen  (H2) 

10.  0 
18.  5 
12.  1 
2.  1 
57.  0 

Volatile  matter 

1 
1 

Methane  (Cll,) 

100.00 
L.  60 

100.  00 
2.04 

100.00 

100 

WASHING  TEST. 
T<-st  124,  Pennsylvania  No.  (>. 

Size  as  Shipped,  run  of  mine.      Size  as  used,  crushed  to  2  inches.     Jig  used,  Stewart   modified. 

Raw  COal pounds. .  50, 

Washed  coal do 43, 

Refuse do....    6, 

ANALYSES. 


Test  124. 


Moisture 

Volatile  matter 
Fixed  ea  rbon  . . 

Ash 

Sulphur 


TESTS PENNSYLVANIA. 
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COKING  TESTS. 


Test  32,  Pennsylvania  No.  (>. 


Size  as  shipped,  run  of  mine.  Size  as  used,  finely 
crushed.     Raw.     Duration  of  test,  46  hours. 

Coal  charged pounds. .  10,000 

Coke  produced do 7,330 

Breeze  produced do 315 

Coke  produced per  cent . .     73.  30 

jJBfeeze  produced do 3. 15 

Total  percentage  yield 76.  45 

Remarks.— Very  heavy  coke.  Silvery  color. 
Much  deposited  carbon.  Conditions  of  oven 
must  have  been  practically  perfect  to  attain  these 
results. 

Test  34,  Pennsylvania  No.  6,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  finely 
crushed.     Duration  of  test,  45  hours. 

Coal  charged pounds . .  10, 000 

Coke  produced do 6, 905 

Breeze  produced do 246 


Coke  produced per  cent . .     69.  05 

Breeze  produced do 2.  40 


Total  percentage  yield 71.51 

Remarks.— Light-gray  and  silvery  color.  1  [ea  vv 
coke,  but  physically  not  as  good  as  coke  from  raw- 
coal.     Ash  and  sulphur  reduced  by  washing. 

Test  35;  Pennsylvania  No.  (>. 

Size  as  shipped,  run  of  mine.  Size  as  used,  finely 
crushed.     Raw.     Duration  of  test,  88  hours. 

Coal  charged pounds. .   12,000 

Coke  produced do 8,646 

Breeze  produced do 295 


Coke  produced per  cent. .     72.  05 

BTeeze  produced do 2.  46 


Total  percentage  yield 

Remarks.— Light-gray  and 
heavy  soke.     Sulphur  and  ash  high 


74.51 

very  color.     Good 


Test  3.S,  Pennsylvania  No.  6,  washed. 

Sizeas  shipped,  run  of  mine.  Size  as  used, finely 
crushed.     Duration  of  tesl ,  86  hours. 

Coal  charged pounds. .   13,000 

Coke  produced do 8,927 

Breeze  produced do 373 

Coke  produced per  cent . .     68.  67 

Breeze  produced do 2.  87 

Total  percentage  yield 71.  54 

Remarks.— Light  gray  and  silvery.  Not  so 
good  as  coke  from  unwashed  coal  in  physical  ap- 
pearance.   Ash  and  sulphur  reduced  by  washing. 

Test  41,  Pennsylvania  No.  6. 

Sizeas  shipped,  run  of  mine.  Size  as  used,  finely 
crushed.     Raw.     Duration  of  test,  72  hours. 

Coal  charged pounds. .  12, 000 

Coke  produced do 8, 743 

Breeze  produced do 364 


Coke  produced per  cent. .     72.  86 

Breeze  produced do 3.03 

Total  percentage  yield 75.  89 

Remarks. — Silvery  color.  Very  heavy  coke,  but 
no1  dense.  Breakage  practically  perfect,  large 
pieces.  Sulphur  and  ash  high.  High  yield  due  to 
deposited  carbon. 


ANALYSES. 


!  Moisture 

j  Volatile  matter 

;  Fixed  carbon 


Ash 

Sulphur. 


Test  32. 

Coal. 

Coke. 

3.22 

0.34 

31.  52 

.71 

51.87 

82.31 

13.39 

16.  64 

2.10 

1.59 

Test  34. 


Coal.      Coke. 


6.  58  0. 24 
33.  00  .  66 
52.  96  88.  61 

7.  46  10.  49 
1.  46  1.  21 


Test  35. 
Coal.      Coke. 


3.64 
32.01 
51.03 
13.  32 

1.93 


0.48 
1.62 
81.20 
16.  70 
1.  70 


Test  38. 
Coal.      Coke. 


4.21 

33.  40 

55.21 

7.18 

1.51 


0.89 
2.26 

86.  77 
10.08 
1.24 


Test  41. 
Coal.      Coke. 


2.53 
32.  09 
53.21 
12.17 

1.78 


0.27 

1.26 

82.  66 

15.81 

1.52 


PENNSYLVANIA  NO.  7. 

Bituminous  coal  from  Ligonier  mine,  Old  Colony  Coal  and  Coke  Company,  3  miles  north 
of  Ligonier,  Westmoreland  County,  Pa.,  on  the  Ligonier  Valley  Railroad. 

This  sample  consisted  of  run-of-mine  coal  and  was  loaded  under  the  supervision  of 
Inspector  J.  S.  Burrows.  The  following  tests  were  made  on  it:  Washing  test  No.  123, 
coking  tests  Nos.  30  and  33,  steaming  test  No.  198,  steaming  test  on  washed  coal  No.  199, 
and  producer-gas  test  No.  88. 

Two  mine  samples  were  taken  for  chemical  analysis— No.  1994  from  room  3  off  the 
"ourth  left  head  entry,  800  feet  from  drift  mouth,  and  No,  1995  from  room  3  off  sixth 
jght  entry,  950  feet  from  drift  mouth. 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 
CHEMICAL  ANALYSES. 


Mine  samples. 


Car 
sample. 


Laboratory  number. 
Air-drying  loss 


a  ("Moisture 

|    Volatile  matter 

g  "I  Fixed  carbon 

£    I  Ash 

|  Sulphur 

®    Hydrogen 

S  Carbon 

—    Nitrogen 

P 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


1994 
2.40 

3.30 
23.03 
62.  49 
11.  IS 

1.79 


7,432 
13,378 


1995 
1.90 

2.78 
22.91 
61..58 

12.73 

1.88 


2154 
3.20 

4.09 

20.  (12 

62.82 

12.47 

2.08 

1.73 

72.  78 

1.50 

6.  44 

7.307 
13,153 


STEAMING  TESTS. 


Tesl    li>8,  Pennsylvania   No. 


Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  13.4  per  cent;  \  inch  to  1  inch,  16.7  per  cent; 
\  inch  to  \  inch.  L8.9  percent;  under  |  inch.  51.0  per 

cent.      Duration    of    test,    10.03   hours.     Kind    of 
grate,  plain. 


Test  UM),  Pennsylvania  No.  7,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  19.2  per  cent;  \  inch  to  1  inch,  22.0  per  cenJ 
1  inch  to  \  inch,  20.4  per  cent;  under1,  inch, 38.4  per 
cent.  Duration  of  test,  10.03  hours.  Kind  of 
grate,  plain. 


MISCELLANEOUS    ITEMS. 


1 1  eating  value  of  coal B.  T.  V .  per  pound  dry  coal. 

Force  of  draft  : 

Under  stack  damper inch  water. 

A  hove  lire dO... 

Furnace  temperature °F. 

Dry  coal  used  per  square  fool  of  grate  surface  per  hour pounds. 

Equivalent  water  evaporated  per  square  fool  of  water-heating  surface  per  hour- 
pounds  

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds 

Water  evaporated  from  and  at  212c   I'.: 

Per  pound  of  coal  as  fired do. . . 

Per  pound  of  dry  coal do... 

Per  pound  of  combustible do. . . 

Efficiency  of  boiler,  including  grate per  cent. 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do. . . 

Dry  coal: 

Per  indicated  horsepower  hour do. .. 

Per  electrical  horsepower  hour do... 


Test  pis. 

L3,648 

0.  -is 

.  Pi 

2.091 
17.04 

3.  12 

87.5 

7.55 

8.87 
9.18 
10.85 
04.  96 

3.19 
3.94 

3.08 
3.80 


Tesl  199 

13,828 

0.  39 

.12 

2,230 

l(i.  74 

3.16 

S8.6 
7.64 


9.44 
10.88 
65.93 

3.15 

3.88 

3.00 
3.70 
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ANALYSES. 


Proximate. 


)isture 

ilatile  matter, 
xed  carbon . . . 
h 


iphur. 


Test  198. 

Test  199. 

3.45 

4.80 

21.79 

22.64  " 

G2.20 

61.62 

12.56 

10.94 

Ultimate. 


Carbon  a 

Hydrogen  a. 

Oxygen  a 

Nitrogen  a. . 

Sulphur 

Ash 


Test  198. 

Test  199. 

75.  36 

77.  >A 

4.42 

4.  36 

2.98 

3.00 

1.51 

1.60 

2.73 

1.70 

13.  01 

11.50 

100.00 


100.00 


a  Figured  from  oar  sample. 

PRODUCER-GAS  TEST. 

Test  88,  Pennsylvania  No.  7. 

Size  as  shipped,  run  of  mine.     Size  as  used,  over  1  inch,  41  per  cent;  J  inch  to  1  inch,  16  percent; 
rich  to  5  inch,  15  per  cent;  under  \  inch,  28  per  cent.     Duration  of  test,  50  hours. 

■erage  electrical  horsepower 1(59. 9 

'erage  B.  T.  U.  gas,  per  cubic  foot 139.  4 

tal  coal  fired pounds. .  13,3*0 

COAL    CONSUMED    IN    PRODUCER    ( POUNDS    PER    HORSEPOWER    PER    HOUR). 


Test    Vv 


Coal  as         Dry  Com- 

fired.  coal.       bustible. 


r  electrical  horsepower: 

Available  for  outside  purposes. 

Developed  at  switch  board. . . . 
r  brake  horsepower: 

Available  for  outside  purposes. 

Developed  at  engine 


Equivalent  used  by  producer  plant. 


r  electrical  horsepower: 

Available  for  outside  purposes. 

!  Developed  at  switch  board 

r  brake  horsepower: 

Available  for  outside  purposes. 

Developed  at  engine 


1.68 
1.57 


1.42 
1.34 


1.79 
1.68 


1.52 
1.42 


1.37 
1.29 


1.72 
1.62 


1.47 
1.37  i 


1.41 
1.32 


1.19 
1.12 


1.58 
1.41 


1.27 
1.19 


ANALYSES. 


Test  88. 

Test  88. 

! 

Coal. 

3.52 
22.25 

61.57 
12.66 

Gas  by  volume. 

10.2 

atile  matter 

17.5 

2d  carbon 

11.3 

Methane  (CH*) 

2.5 

iiihur 

58.5 

100.00 

1.99 

' 

100.00 

Bull.  290—06 12 
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WASHING  TEST. 
Test  123,  Pennsylvania  No.  7. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches.     Jig  used,  Stewart  modified. 

Raw  coal pounds. .  32,0( 

Washed  coal do. ...  27,1! 


Refuse. 


ANAI.VSKS. 


Moisture 

Volatile  matter. 
Fixed  carbon... 
Ash 

Sulphur 


Test  :io.  Pennsylvania  N< 


COKING  TESTS. 

Text    33, 


Size  as  shipped,  run  of  mine.  Size  as  used. 
finely  crushed.  Raw.  Duration  of  test,  90 
hours. 

Coal  charged pounds. .  12,000 

Coke  produced do —    8,750 

Breeze  produced do 325 

72.92 

'J.  71 


Coke  produced per  cenl 

Breeze  produced do. . 


Total  percentage  yield 75.  63 

Remarks.— Gray     color.     Heavy     coke.     High 
ash  and  sulphur. 


iiuisvlvaiiia  N<> 


Size    as    Shipped,    run    of    mine.     Size   a 
finely  crushed.     Duration  of  test,  '.».:  hour; 

CoaJ  charged pounds. 

Coke  produced do 

Breeze  produced do 


washed] 

isei 


Coke  produced . . 
Breeze  produced. 


percent.. 

....do.... 


Total  percentage  yield 

Remarks.    Graycolor.    Heavycoke.  Very 
improved  by  washing. 


I2,(X 

8,4( 

5( 

7(1.1 


74.: 
litt 


ANAI.VSKS. 


Tes1  30. 


Coal. 


Moisture 3.75 

Volatile  matter '  21.89 

Fixed  carbon 62.  04 

Ash 12.  32 

Sulphur. '.. 2.  33 


Coke. 


0.46 

1.  16 

82.39 

15.  99 

! .  87 


Coal 


Tesl  33. 

Coke. 


3.98 
2.1  32 
60.  7.') 
11.95 

1.64 


PENNSYLVANIA    NO.  8. 

Bituminous  coal  from  mine  -No.  3,  Pennsylvania  Coal  and  Coke  Company,  Ehrenfe. 
Cambria  County,  Pa.,  on  the  Pennsylvania  Railroad. 

This  sample  consisted  of  run-of-minc  coal  and  was  loaded  under  the  supervision 
Inspector  J.  S.  Burrows.  The  following  tests  were  made  on  it:  Coking  test  No.  29,  stea; 
ing  test  Nos.  236,  237,  238,  and  239,  steaming  test  on  dried  coal  No.  242,  and  producer-g 
test  No.  Chi.  A  steaming  test  (  No.  245)  was  also  made  on  tins  sample,  mixed  with  Virgil 
No.  4. 

Two  samples  for  chemical  analysis  were  taken  from  lliis  mine  -No.  201  !  from  1 
twenty-third  head  entry,  2\  miles  from  (lie  drift  mouth,  and  No.  2015  from  the  face  oft 
main  entry,  2f  miles  from  the  drift  mouth. 
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Mine  samples. 

Car 
sample. 

2014 
2. 80 

3.49 
16.12 
74.  68 

5.71 
.95 

2015 
2.20 

3.09 
16.  66 

74.79 
5.46 
1.18 

2152 

2  90 

3  51 

16  82 

73. 04 

J  Ash 

6.63 

([Sulphur     

.94 

4.  56 

80.70 

1.26 

5.91 

lorific  value  determined: 

8,064 
14,515 

7,933 
14/279 

STEAMING  TESTS. 


Test  23(5,  Pennsylvania  No.  8. 

size  as  shipped,  run  of  mine.  Size  as  used,  over 
nch,  6.5  per  cent;  h  inch  to  1  inch,  13.6  per  cent; 
ich  to  £  inch,  22. 4  per  cent;  under!  inch,  57.5  per 
it.  Duration  of  test,  9.88  hours.  Kind  of  grate, 
ping. 

Test  237,  Pennsylvania  No.  8. 

ize  as  shipped,  run  of  mine.  Size  as  used,  over 
ich,  5.8  per  cent;  h  inch  to  1  inch.  12.3  per  cent; 
ch  to  ^  inch,  19.5  per  cent;  under  \  inch,  62.4  per 
t.  Duration  of  test,  10  hours.  Kind  of  grate, 
king. 

Test  238,  Pennsylvania  No.  8. 

as  shipped,  run  of  mine.     Size  as  used,  over 
ich,  5.4  per  cent;  I  inch  to  1  inch,  9.1  per  cent; 


\  inch  to  J  inch,  14.9  per  cent;  under  \  inch,  70.6  per 
cent.  Duration  of  test,  10.02  hours.  Kind  of 
grate,  rocking. 

Test  230,  Pennsylvania  No.  8. 

Size  as  shipped,  run  of  mine  Size  as  used,  over 
1  inch,  4.4  per  cent;  \  inch  to  1  inch,  8.8  per  cent; 
\  inch  to  \  inch,  16.2  percent;  under  \  inch,  70.6  per 
cent.  Duration  of  test,  9.92  hours.  Kind  of 
grate,  rocking. 

Test  242,  Pennsylvania  No.  8. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  2.0  per  cent;  \  inch  to  1  inch,  7.0  per  cent; 
\  inch  to  \  inch,  14.5  per  cent;  under  \  inch.  76.5  per 
cent.  Dried  coal.  Duration  of  test,  7.88  hours. 
Kind  of  grate,  plain. 


MISCELLANEOUS    ITEMS. 


Bating  value  of  coal  15.  T.  U.  per  pound  dry  coal. 

Pice  of  draft: 

■  [Under  stack  damper inch  water. 

»|Above  fire , do.. 

Fnace  temperature °F. 

0,  coal  used  per  square  foot  of  grate  surface  per 
|ur pounds. 

Efivalent  water  evaporated  per  square  foot  of 
ater-heating  surface  per  hour pounds. 

P<tentage  of  rated  horsepower  of  boiler  developed 

Wter  apparently  evaporated  per  pound  of  coal  as 
;,ed pounds. 

WFer  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do... 

Per  pound  of  dry  coal do. . . 

uPer  pound  of  combustible do... 

Ef  iency  of  boiler,  including  grate per  cent. 


Test  236.    Test  237.    Test  238.    Test  239.    Test  242. 


0.43 

.15 

2,317 

15.74 

2.93 
82.0 

8.51 

10.12 
10. 37 
11.20 
67.27 


0.45 

.16 
2,266 

16.  23 

2.96 
83.0 

8.27 

9.85 
10.17 
11.02 
66.06 


14,828 

0.50 

.17 

2,212 

15.  69 

2.93 
82.1 


10.05 
10.42 
11.29 
67.86 


14,690 


0.63 
.19 


17.  64 


9.52 
9.75 
10.71 
64.10 


0.47 

.16 

2,059 

14.33 

2.92 
81.9 

8.52 

10.17 
10.22 
11.15 
67.19 
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miscellaneous  items — continued. 


Test  236. 

Test  237. 

Test  238. 

Test  239. 

Test  242 

Coal  as  fired: 

Per  indicated  horsepower  hour 

. .  .pounds. 

2.79 

2.87 

2.81 

2.97 

2. 

Per  elect  rical  horsepower  hour 

do.... 

3.  45 

3.54 

3.47 

3.  67 

3. 

Dry  coal: 

Per  indicated  horsepower  hour 

do.... 

2.73 

2.78 

2.71 

2. 90 

2. 

Per  electrical  horsepower  hour 

do.... 

3.37 

3.43 

3.35 

3.  58 

3. 

\\  VLYSKS. 


Test  236. 


Test   237. 


Test  238. 


Test  239. 


Test  241 


Proximate. 


Moisture 

Volatile  matter. 
Fixed  carhon... 
Ash 


2.37 
16.74 
74.66 

6.23 


3.11 
15.68 
74.93 

6.28 


3.  56 
16.09 
73.85 

6. 50 


2.44 
16.  64 
73.  69 

7.23 


100.00 


100.  00 


Sulphur. 


100.00 
.87 


100.00 
1.12 


I'lti mult . 


Carbon « 

Hydrogen  a. 
Oxygen  a... 
Nitrogen" . . 

Sulphur 

Ash 


84.14 
4.34 
2.93 
1.31 
.90 
6.38 


84.03 
4. 35 
2.91 
1.31 
.92 
6.  is 


83.81 
4.33 
2.91 
1.31 
.90 
6.74 


KM).  00 


LOO.  00 


100.00 


82. 98 
4.28 
2.89 
1 .  29 
1.15 
7.41 

100.00 


o.. 

17.. 
75.: 
6.: 

100.  i 
I.' 

83. 
4. 
3. 
1. 
1. 
6. 


"  Figured  from  ear  sample 
PRODUCER-GAS  TEST. 
Test  (>:>,  Pennsylvania  No.  x. 
Size  as  shipped,  nm  of  mine.    Size  as  used,  do1  determined.     Duration  of  test,  50  hours. 

A  verage  elect  rical  horsepower 18/ 

Average  B.  T.  U.  gas,  per  cubic  foot 13: 

Total  coal  fired pounds.  .11,) 

COAL   CONSUMED    IN    PRODUCER    (POUNDS    PEE    HORSEPOWER    PER    HOUR). 

Test  63. 


Coal  as     T)rv„nql    CombuH 
fired.        l)r>coal.      uble_ 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant. 

Per  electrical  horsepower: 

Available  for  outside  purposes 

I  >eveloped  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


1.25 
1.18 


1.06 
1.00 


1.35 
1.28 


I    15 
1.09 


1.22 

1.15 


1.04 
.98 


1 .  32 
1.25 


I.  12 
1.06 
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ANALYSES. 


Test  63. 

Test  63. 

Coal. 

2.49 
16.  61 

73.  70 
7.20 

100.00 
.91 

Gas  by  volume. 
Carbon  dioxide  (CO2) . . 

9.9 

Carbon  monoxide  (CO) . . 

18.7 

14.1 

h 

Methane  (CH4) 

2.2 

Nitrogen  (N2) .' 

55.1 

100.0 

COKING  TEST. 

Test  29,  Pennsylvania  No.  8. 

Size  as  shipped,  run  of  mine.     Size  as  used,  finely  crushed.     Raw.     Duration  of  test,  51  hours. 

al  charged pounds..  10,000 

>ke  produced do 5, 223 

•eeze  produced do 1,600 

ike  produced per  cent. .     52.  23 

•eeze  produced do 16.00 

Total  percentage  yield 68. 23 

Remarks.— Soft,  dense  coke.     Dull-gray  color.     Large  and  small  chunks.     Heavy  black  butt  on  coke, 
ird  to  burn. 

ANALYSES. 


Test  29. 

Coal. 

Coke. 

»isture 

3.32 

15.56 

74. 29 

6.83 

1.12 

0.91 

latile  matter 

2.16 

88.99 

l 

7.94 

.91 

— 

PENNSYLVANIA    NO.  9. 

bituminous  coal  from  Kimmelton  mine,  Reading  Iron  Company,  Kimmelton,  Somerset 
Jpnty,  Pa.,  on  the  Baltimore  and  Ohio  Railroad. 

i^his  sample,  which  was  loaded  under  the  supervision  of  Inspector  W.  J.  Von  Borries, 
sisisted  of  run-of-mine  coal,  and  was  used  in  making  washing  test  No.  126  and  coking 
t.ts  Nos.  37,  39,  42,  and  56. 

■Ilwo  mine  samples  were  taken  for  chemical  analysis,  as  follows:  No.  2016  from  the 
^jpnd  head  entry  off  the  sixth  right  entry,  3,200  feet  south  of  the  drift  mouth,  and  No. 
2i7  from  the  eighth  left  entry,  3,000  feet  southeast  of  the  drift  mouth. 
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CHEMICAL  ANALYSES. 


Laboratory  number. 
Air-drying  loss 


%  (Moisture 

|   Volatile  matter 

g    Fixed  carbon 

(S  M  Ash 

[Sulphur 

2   Hydrogen 

§   Ca rbon 

.—    Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories    

British  thermal  units.  . 


Mine  samples. 


2016 

1.80 

2. 63 
16.22 
70. 94 
10.21 

2. 05 


7, till 
13,705 


2017 
3.20 

3. 90 
14.64 
73.  13 
8.33 
1.76 


Car 

sample 


21! 
2.1 

3.1 
17.: 
68.: 
ii.; 

2.i 
4. 

75. 
1. 
5. 

7,4 
13,4 


WASHING  TEST. 
Tesl    126,  Pennsylvania  No.  !>. 

Size  as  shipped,  run  of  mine     Size  as  used, crushed  to  2  inches.    .1  ig  used,  Stewart  modified. 

Raw  coal pounds..  12,0 

Washed  coal do 9,7 


d 

o....     2,3 

\\  M.VSKS. 

Test  126. 

Raw  coal. 

Washed 
coal. 

Moisture 

3.09 
17.29 
68.29 
11.33 

2.04 

4. 

Volatile  matter 

Ash 

8. 
1. 

Sulphur 

TESTS PENNSYLVANIA, 
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COKING  TESTS. 


Test  37,  Pennsylvania  No.  9. 


Size  as  shipped,  run  of  mine.  Size  as  used, 
finely  crushed.     Raw.     Duration  of  test,  45  hours. 

Coal  charged pounds..  7,000 

Coke  produced,  few  pieces. 

Remarks.— Few  pieces  of  dull  coke  obtained, 
and  analysis  was  made  from  these.  The  amount 
was  too  small  to  calculate  as  percentage  yield  of 
coke. 

Test  39,  Pennsylvania  No.  9. 

Size  as  shipped,  run  of  mine.  Size  as  used, 
.finely  crushed.     Raw.     Duration  of  test,  66  hours. 

Coal  charged pounds. .  8,000 

Coke  produced,  few  pieces. 

Remarks.— This  was  the  second  test  on  this  coal 
and  a  few  pieces  were  obtained.  Result  war- 
ranted another  trial  after  washing. 

Test  42,  Pennsylvania  No.  9,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used, 
finely  crushed.     Duration  of  test,  51  hours. 

Coal  charged pounds. .  8,000 

Coke  produced do 5,600 

Breeze  produced do 801 


Coke  produced per  cent. .  70. 00 

Breeze  produced do-  10.01 

Total  percentage  yield 80. 01 

Remarks.— This  was  the  third  trial  on  this  coal. 
The  other  two  charges  were  raw,  and  succeeded 
in  getting  only  a  few  pieces  of  coke.  Washing  re- 
duced sulphur  and  ash.  Coke  was  dull-gray  in 
color.  Breaks  badly  into  small  pieces,  and  breeze 
content  very  large. 

Test  56,  Pennsylvania  No.  9. 

Size  as  shipped,  run  of  mine.  Size  as  used, 
finely  crushed.  Raw,  with  5  per  cent  pitch.  Du- 
ration of  test,  38  hours. 

Coal  charged pounds . 

Coke  produced do . . . 

Breeze  produced do... 

Coke  produced per  cent. 

Breeze  produced do. . . 


Total  percentage  yield 72.  44 

Remarks.— Dull-gray  color.  Poor  soft  coke. 
Quality  not  so  good  as  coke  from  washed  coal. 
Ash  and  sulphur  higher. 


ANALYSES. 


Test  37. 

Test  39. 

Test  42. 

Test  56. 

Coal. 

Coke. 

Ccal. 

Coal. 

Coke. 

Coal. 

Coke. 

3.26 
16.18 
69.44 
11.12 

1.90 

0.70 

1.05 

84.92 

13.33 

1.53 

2.86 
16.24 
68.60 
12.30 

2.14 

4.55 
17.59 
68.80 
9.06 
1.39 

0. 54 

1.21 

86.84 

11.41 

1.06 

2.60 
17.92 
69.36 
10.12 

1.80 

0.72 

Volatile  matter 

.61 
86.02 

\sh 

12.65 

1.53 

PENNSYLVANIA  NO.   10. 

Bituminous  coal  from  Bertha  mine,  Pittsburg-Buffalo  Coal  Company,  Bruce,  Allegheny 
bounty,  Pa.,  on  the  Baltimore  and  Ohio  Railroad. 

This  sample  consisted  of  "three-fourths  inch  coal."  It  was  loaded  under  the  super- 
ision  of  Inspector  W.  J.  Von  Borries,and  was  used  in  making  coking  tests  Nos.  47  and  53, 
teaming  tests  Nos.  227,  228,  and  229,  and  producer-gas  test  No.  71. 

Two  mine  samples  were  taken  for  chemical  analysis,  as  follows:  No.  2080  from  No  1 
ace  entry  off  No.  1  butt  entry,  5,000  feet  from  the  drift  mouth,  and  No.  2081  from  the  third 
5  entry,  300  feet  from  the  drift  mouth. 
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Mine  samples. 

Car 

sample. 

La 
M 

2980 
1.80 

3.(17 

34.03 

56.84 

5. 46 

1.37 

2081 
2.20 

4.08 

34.41 

56.19 

5.32 

1.31 

2229 

1.30 

2.61 

% 

34.92 

~ 

56.30 

o 
■- 

fAsh 

6.17 

Mh 

[[Sulphur 

1.26 

q5 

5.  21 

Carbon  

77.14 

1.57 

P 

8.65 

Calorific  value  determined: 

7, 708 
13,874 

7,776 

13,997 

STEAMING  TESTS. 


Tost  827,  Pennsylvania  No.  10. 

Size  as  shipped,  over  J  inch.  Size  as  used,  over 
1  inch,  22.8  per  cent;  }  inch  to  1  inch,  23.2  per  cent; 
i  inch  to  }  inch.  18.5  per  rent,  under  J  inch.  35.5 
percent.  Duration  of  test,  10.0  hours.  Kind  of 
grate,  rocking. 

Test  228,  Pennsylvania  No.  10. 

Size  as  shipped,  over  |  inch.  Size  as  used,  over 
1  inch,  23.9  percent;  $  inch  to  1  inch,  18.7  per  cent ; 


i  inch  to  £  inch,  15.8  per  cent;  under  }  inch,  41.6 
per  cent.  Duration  of  test,  9.97  hours.  Kind  of 
grate,  rocking. 

Test  229,  Pennsylvania  No.  10. 

Size  as  shipped,  over  ^  inch.  Size  as  used,  over 
1  inch,  27.4  percent;  .J  inch  to  1  inch,  21.7  percent; 
£  inch  to  £  inch,  16.7  per  cent;  under  \  inch,  34.2 
per  cent.  Duration  of  test,  10.0  hours.  Kind  of 
grate,  rocking. 


MISCF.I.LAXKOl  S    ITEMS. 


Test  227. 


Test  228. 


Test  229. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal.. 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do 

Furnace  temperature °F.. 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds.. 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface 
per  hour pounds. . 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds.. 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate per  cent. . 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds . . 

Per  olectrieal  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


14,341 


0.52 

.16 


3.46 
97.0 
8.28 

9.80 
10.12 
11.03 
68.15 

2.89 
3.58 

2.79 
3.45 


14,324 

0.48 

.16 

2,329 

17.80 

3.23 
90.7 
8.35 

9.85 
10.14 
11.09 
68.36 

2.87 
3.55 

2.79 
3.44 


14,431 

0.56 

.15 

2,445 

21.73 

3.78 
105.9 
7.94 

0.  47 
0.69 
10.49 
64.84 

2.99 
3.69 

2.92 
3.61 
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Test  227. 

Test  228. 

Test  229. 

Test  227. 

Test  228. 

Test  229. 

Proximate. 

3.13 
34.84 
55.75 

6.28 

2.88 
34.76 
55.98 

6.38 

2.29 
35.93 

55.87 
5.91 

Ultimate. 

79.03 
5.05 
6.46 
1.61 

1.37 

6.48 

78  92 

7Q    K3 

Volatile  matter 

Hydrogen  a 

5.04  !  5.08 
6  47  i             6  51 

Ash 

1.61               162 

1.39  1.21 
6.57               6.05 

100.00 
1.33 

100.00 
1.35 

100.00 
1.18 

Ash 

Sulphur 

100.00 

100.00            100.00 

a  Figured  from  car  sample. 
PRODUCER-GAS  TEST 
Test  71,  Pennsylvania  No.  lO. 
Size  as  shipped,  over  J  inch.     Size  as  used,  not  determined.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 196. 3 

Average  B.T.  U.gas,  per  cubic  foot 159.5 

Total  coal  fired,  pounds 12, 300 

COAL  CONSUMED  IN  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


Test  71. 

Coal  as 
fired. 

Dry  coal. 

Com- 
bustible. 

Per  electrical  horsepower: 

1.32 
1.25 

1.12 
1.07 

1.38 
1.32 

1.18 
1.12 

1.28 
1.22 

1.09 
1.04 

1.35 
1.28 

1.14 
1.09 

1.17 

1.11 

Per  brake  horsepower: 

0.99 

0.95 

Equivalent  used  by  producer  plant. 
Per  electrical  horsepower: 

1.23 

1.17 

Per  brake  horsepower: 

Available  for  outside  purposes 

1.04 

Developed  at  engine 

0.99 

ANALYSKS. 


Test  71. 

Test  71. 

Coal. 
Moisture 

2.77 
33.94 
54.84 

8.45 

Gas  by  volume. 

9.2 

Volatile  matter 

20.4 

Fixed  carbon 

13.8 

Ash 

Methane  (CH4I 

3.4 

Sulphur 

100.00 
1.37 

53.  2 

100.0 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


COKING  TESTS. 


Test  47,  Pennsylvania  No.  10. 


Size  as  shipped,  J  inch.  Size  as  used,  not 
crushed.     Raw.     Duration  of  test,  49  hours. 

Coal  charged pounds. .  12, 000 

Coke  produced do 7,400 

Breeze  produced do 340 

Coke  produced per  cent . .     61.  67 

Breeze  produced do 2.  83 

Total  percentage  yield 64.  50 

Remarks.— Light-gray  and  silvery  color.  Some- 
what brittle.  Large-cell  structure.  Good  fur- 
nace coke. 


Test  r>'A,  Pennsylvania  No.  lO. 


Size  as  shipped,  over  |  inch.  Size  as  used,  finely 
crushed.    Raw.     Duration  of  test,  47  hours. 

Coal  charged pounds. .   12, 000 

Coke  produced do 8,322 

Breeze  produced do 268 

Coke  produced per  cent. .     69.  35 

Breeze  produced do 2.  23 

Total  percentage  yield 71. 58 

Remarks.— Light  gray  and  silvery.  Breakage 
poor;  small  pieces.  Good  furnace  coke.  High 
yield  due  t  o  deposited  carbon. 


W   \I.YSKS. 


Test     17. 

Test  53. 

Coal. 

Coke. 

Coal. 

Coke. 

2.56 

34.80 
56.81 

5.83 
1 .  25 

0.39 
1.14 

90.40 
8.07 

I.  (Ml 

2.73 

35.41 

55.58 

0.28 

] .  36 

0.36 

1.  14 

89.93 

Ash 

8.57 

1.05 

VIRGINIA    N<>.    1. 

Bituminous  coal  from  II.  C.  Morris  prospect,  Interstate  Investment  Company,  Crab 
Orchard.  Loo  County,  \'a.,  about  7  miles  from  the  Louisville  and  Nashville  Railroad. 

This  sample,  which  might  be  designated  run-of-mine  coal,  was  taken  from  a  small  pros- 
pect hole  or  country  bank  and  was  hauled  in  wagons,  under  the  supervision  of  Inspector 
J.  S.  Burrows,  to  the  railroad.  It  was  used  i,i  making  coking  tests  Nos.  64,  65,  67,  68i 
and  77,  steaming  tests  Nos.  2M  and  282,  and  producer-gas  test  No.  77. 

Three  mine  samples  were  taken  for  chemical  analysis  at  this  point.  No.  2246  was  cut 
from  the  entire  seam  of  the  left  rib  of  the.  drift,  29  feet  from  the  outcrop;  No.  2268  was 
cut  from  the  lower  bench  at  the  face  of  the  drift  ;  No.  2269  was  cut  from  the  upper  bench 
at  the  face  of  the  drift . 

CHEMICAL  ANALYSES. 


Laboratory  umnber. 
Air-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

(Ash 

[Sulphur 

£   Hydrogen. 

2    Carbon 

j~   Nitrogen 

[Oxygen 

Calorific  value  determined: 

Calorics 

British  thermal  units . . 


Mine  samples. 


2246 
2.  60 

2268 
4.20 

4.72 

5.69 

34.21 

34.  43 

56.  -14 

51.77 

4.  63 

8.11 

2.55 

2.31 

7,287 
13,117 


4.40 

6.55 
33.  51 
55.  54 

4.40 
.80 


Car 
sample. 

2420 
2.40 

4.06 

34.  93 

56.  28 

4.  73 

1.20 

5. 32 

76.59 

1.24 

10.92 

7,681 

L3,82| 


TESTS VIRGINIA. 
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STEAMING  TESTS. 


Test  281,  Virginia  No.  1. 


Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  30  per  cent;  \  inch  to  1  inch,  21.3  per  cent; 
\  inch  to  \  inch,  17.5  per  cent;  under  \  inch,  31.2 
per  cent.  Duration  of  test,  9.75  hours.  Kind  of 
grate,  rocking. 


Test  282,  Virginia  No.  1. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  25.4  per  cent;  J  inch  to  1  inch,  21.6  per  cent; 
\  inch  to  \  inch,  19.4  per  cent;  under  \  inch,  33.6 
per  cent.  Duration  of  test,  9.83  hours.  Kind  of 
grate,  rocking. 


M I SC  EI  .LA  N  H< )  U  S    I T EM S . 


Heating  value  of  coal B.T.U.per  pound  dry  coal.. 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do 

Furnace  temperature ° F . . 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. . 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour, 
pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. . 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate per  cent . . 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds.. 

Per  electrical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


Test  281. 

Test  282. 

14, 281 

14,198 

0.41 

0.38 

.14 

.11 

2,637 

2,542 

18.35 

IS.  57 

3.  29 

3.29 

92.2 

92.3 

7.95 

7.82 

9.54 

9.39 

10.01 

9.89 

10.78 

10.72 

67.69 

67.27 

2.96 

3.01 

3.66 

3.72 

2.82 

2.86 

3.  49 

3.53 

ANALYSES. 


Test  281. 

Test  282. 

Test  281. 

Test  282. 

Proximate. 

4.62 
33. 85 
55.92 

5.61 

5. 05 
32.82 
56.05 

6.08 

Ultimate. 

79.12 
5.03 
7.56 
1.28 
1.13 
5.88 

78.67 

Volatile  matter. . . . 

Hydrogen  a 

5.00 

7.50 

Ash 

Nitrogen  a 

1.28 

100.00 
1.08 

100.00 
1.09 

1.15 

Sulphur 

Ash 

6.40 

100.00 

100.00 

Figured  from  car  sample. 
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PRODUCER-GAS  TEST. 
Test  77,  Virginia  No.  1. 
Size  as  shipped,  run  of  mine.     Size  as  used,  not  determined.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 196. 2 

Average  B.T.  U.  gas,  per  cubic  foot 164.4 

Total  coal  fired,  pounds 14. 100 

COAL    CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  77. 


Coal  as     T)rvon„,       Corn- 
fired.       i)ryc°al.   bustible. 


1.51 
1.44 


1.29 
1.22 


1.61 
1.53 


1.37 

1.30 


1.43 
1.35 


1.21 
1.15 


1.52 
1.44 


1.29 
1.23 


1.33 
1.26 


1.13 
1.07 


1.42 
1.34 


1.20 
1.14 


ANALYSES. 


Test  77. 

Test  77. 

Coal. 
Moisture 

5.72 
31.93 
55.91 

6. 44 

Gas  by  volume. 
Carbon  dioxide  (CO2) 

10.0 

Volatile  matter 

19.7 

Fixed  carbon 

Hydrogen  (II2) 

14.9 

Ash 

Methane  (Cll<) 

3.6 

Nitrogen  (N2) 

100.00 
1.08 

51.8 

Sulphur 

100.0 

TESTS VIRGINIA. 
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COKING  TESTS. 


Test  64,  Virginia  No.  1. 

Size  as  shipped,  run  of  mine.     Size  as  used,  finely 
crushed.     Raw.     Duration  of  test,  71  hours. 

Coal  charged pounds. .  14, 000 

Coke  produced do 9,079 

Breeze  produced do 415 

Coke  produced per  cent..     64.  85 

Breeze  produced do 2.96 

Total  percentage  yield 67.  81 

Remarks.— Light    gray.     Hard     heavy     coke. 
High  yield  due  to  deposited  carbon. 

Test  65,  Virginia  No.  1. 

Size  as  shipped,   run  of. mine.     Size  as  used, 
finely  crushed.    Raw.     Duration  of  test,  36  hours. 

Coal  charged pounds. .  10, 000 

Coke  produced do 6,811 

Breeze  produced do 258 


Coke  produced per  cent . .  .68. 11 

Breeze  produced do 2.58 

Total  percentage  yield 70.  69 

Remarks.— Light    gray     and     silvery.      Good 
heavy  coke.     High  yield  due  to  deposited  carbon. 

Test  67,  Virginia  No.  1. 

Size  as  shipped,  run  of  mine.     Size  as  used,  not 
crushed.     Raw.     Duration  of  test,  36  hours. 

Coal  charged pounds . .  10, 000 

Coke  produced do 5, 879 

Breeze  produced do 424 

Coke  produced per  cent . .     58.  79 

Breeze  produced do 4.  24 

Total  percentage  yield 63. 03 


Remarks.— Light  gray  and  silvery.  Coke  not  so 
good  as  that  from  ground  charge.  Cross  breakage 
increased  and  breeze  much  larger,  but  good  coke. 
Results  would  justify  installation  of  disintegrat- 
ing machinery.  High  yield  due  to  deposited 
carbon. 

Test  68,  Virginia  No.  1. 

Size  as  shipped,  run  of  mine.  Size  as  used  not 
crushed.     Raw.     Duration  of  test,  67  hours. 

Coal  charged pounds. .  14, 000 

Coke  produced do 8, 596 

Breeze  produced do 590 


Coke  produced per  cent . .    61.  40 

Breeze  produced do 4.  21 

Total  percentage  yield 65.  61 

Remarks.— Light  gray  and  silvery.  Large  per- 
centage of  breeze  due  to  not  grinding  coal  before 
charging.  Loss  by  breakage  also  increased  from 
same  cause.  Good  hard  heavy  coke.  High  yield 
due  to  deposited  carbon. 

Test  77,  Virginia  No.  1. 

Size  as  shipped,  run  of  mine.  Size  as  used, 
finely  crushed.     Raw.     Duration  of  test,  65  hours. 

Coal  charged pounds..  14,000 

Coke  produced do 9, 506 

Breeze  produced do 314 

Coke  produced per  cent..     67.90 

Breeze  produced do 2.24 

Total  percentage  yield 70. 14 

Remarks. — Light  gray  and  silvery.  Good  hard 
heavy  coke.     High  yield  due  to  deposited  carbon. 


ANALYSKS. 


Moisture 

Volatile  matter 
Fixed  carbon .  . 

Ash 

Sulphur 


Coal.       Coke. 


5.70 
32.52 
56.15 

5.  63 


1.52 

.99 

59.20 

8.29 


Test  65. 


Coal.      Coke. 


4.44 

33.  44 

56.27 

5.85 

1.13 


1.23 

1.67 

89.24 

7.86 

.94 


Test  67. 


Coal.      Coke. 


4.95 

34.21 

55.86 

4.98 

1.12 


7.91 
1.01 


Test  68. 


Coal.      Coke. 


4.82 

33.21 

56. 95 

5.02 

1.10 


0.30 

1.16 

90.  85 

7.69 
.97 


Test  77. 


Coal.      Coke. 


4.40 

35.09 

55.24 

5.27 

1.  05 


91.52 
7.48 
1.02 


VIRGINIA  NO.  3. 

Bituminous  coal  from  the  "big  opening"  on  Wilson  farm,  Interstate  Investment  Com- 
pany, near  Crab  Orchard,  Lee  County,  Va.,  about  7  miles  from  the  Louisville  and  Nashville 
Railroad. 

This  sample,  which  was  run  of  mine,  was  loaded  in  wagons  and  hauled  to  the  railroad 
under  the  supervision  of  Inspector  J.  S.  Burrows.  It  was  used  for  washing  test  No.  134, 
coking  tests  Nos.  63,  69,  and  70;  steaming  tests  Nos.  247,  251,  256,  and  258,  steaming 
i  test  on  washed  coal  No.  260,  and  producer-gas  test  No.  78. 

Two  mine  samples  were  taken  in  this  opening  for  chemical  analysis.  No.  2248  was 
taken  from  the  upper  bench  at  the  face  of  the  opening,  75  feet  from  the  outcrop;  No.  2249 
was  taken  from  the  lower  bench  at  the  same  location. 
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CHEMICAL  ANALYSES. 


Mine  samples. 


Car 
sample. 


Laboratory  number. 
Air-drying  loss 


a>  (Moisture 

g   Volatile  matter 

g  I  Fixed  carbon 

£UAsh 

(Sulphur 

+j=   Hydrogen 

£  Carbon 

F   Nitrogen 

(Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


2248 
1.90 

3. 90 
34.08 
56. 96 

5. 06 
.90 


2249 
5.00 

0.80 
33.  01 
58.26 

1.93 

.08 


2476 
1.90 

3.  35 
35.  13 

55. 94 

5.  58 
.92 
5.  19 
77.  02 
1.42 
9.87 

7,740 
13,932 


STEAMING  TESTS. 


Tesl   '.'47,  Virginia  No.  '!. 


Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  49.6  per  cent;  i  inch  to!  inch,  23  per  cent;  | 
inch  to  \  inch.  12.4  per  cent;  under  \  inch,  15  per 
cent.  Duration  of  test,  8  hours.  Kind  of  grate, 
plain. 

Tesl  251,  Virginia  No.  '-'. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  4->  per  cenl .  j  inch  to  l  inch  18  per  cenl .  | 
inch  to  \  inch.  13.4  per  cent;  under  \  inch  23.6  per 
cent.  Duration  of  test,  8  hours.  Kind  of  grate, 
plain. 

Tesl  256,  Virginia  No.  2. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  28.9  percent.  A  inch  to  1  inch,  18.9  per  cent  ; 
I  inch  to  \  inch,  15  per  cent,  under  \  inch   37.2  per 


cent.     Duration  of  test,  8.43  hours.     Kind  of  grate, 
rocking. 

Test    i">.s,  Virginia  No.  'I. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  :n.S  per  cent;  \  inch  to  1  inch,  19  per  cent; 
1  inch  to  \  inch,  16.9  per  cent;  under  \  inch,  32.3 

percent.     Test  run  on  an  ordinary  Frost  fire  tube 
boiler.      Duration  of  test ,  7  hours.     Kindofgrate, 

rocking. 

Tesl    i(><>,  Virginia  No.  :j,  washed. 

Size  as  shipped,  run  of  mine.     Size  as  used,  over 
1  inch    49.5  per  cent;    i  inch  to  1   inch,  23.3  pea 
cent.  \  inch  to  \  inch,  12.6  per  cent;  under  |  inch, 
14.6  per  cent.     Duration  of  test,  9.87  hours.     Kind 
of  grate,  rocking. 


TESTS VIRGINIA . 
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Heating  value  of  coal..  B.  T.  U.  per  pound  dry  coal. 
Force  of  draft: 

Under  stack  damper inch  wa  ter. 

Above  fire do . . . 

Furnace  temperature. °F . 

Dry  coal  used  per  square  foot  of  grate  surface  per 
hour pounds. 

Equivalent  water  evaporated  per  square  foot  of 
water-heating  surface  per  hour pounds. 

Percentage  of  rated  horsepower  of  boiler  developed 
Water  apparently  evaporated  per  pound  of  coal  as 

fired pounds. 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do. . 

Per  pound  of  dry  coal do. . 

Per  pound  of  combustible do. . 

Efficiency  of  boiler,  including  grate per  cent 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do. . 

Dry  coal: 

Per  indicated  horsepower  hour do. . 

Per  electrical  horsepower  hour do. . 


Test  247. 


14,443 

0.44 
.10 

2,548 
18.52 

3.71 

104.0 

8.21 


9.  76 
10.02 
10.74 
67.  00 

2.  90 

3.58 

2.82 
3.48 


Test  251. 


0.41 

.10 

2,515 

17.71 

3.  41 

95.  (iO 

7.82 


9.32 
9.  (15 
10.  45 
65.  24 

3.03 
3.75 

2.  93 

3.  02 


Test  25(1.  ,  T(  st  258. 


14,317 

0.44 

.15 

2,073 

is.  24 

3.  13 

87.  ti 
7.(17 


9.  1(1 
9.  5(1 
10.45 
04.48 


3.09 
3.81 


2.90 
3.  05 


0.  23 

.  20 


'<  1 10.  0 
6.96 


8.20 
8.57 
9.45 
58.  00 


3.42 
4.23 


3.30 
4.07 


Test  260. 


14,497 

0.34 
.  13 

2,071 
is.  02 

3.  13 

87.7 
7.79 


9.35 

9.08 
10.  38 
04.  48 

3.02 
3.73 

2.92 
3.01 


«Too  low  for  pyrometer. 


b  Approximately. 


ANALYSES. 


Test  247. 

Test  251. 

Test  250. 

Test  258. 

Test  200. 

Proximate. 

2.56 

35.  34 

50.72 

5.38 

100.01 

.98 

3.37 
33.  75 

50.  41 
(1.47 

100.  00 

.82 

4.22 
33.  48 
50.11 

6. 19 

3.00 
33.50 
50.23 

0.  01 

3.34 

Volatile  matter 

Fixed  carbon 

Ash 

30. 14 
50.04 

4.48 

Sulphur 

100.  00 

.82 

100.  00 

.85 

100.  00 

.85 

Ultimate. 
Carbon  a 

79.80 
5.  01 
7.12 
1.48 
1.01 
5.  52 

79.00 
4.  95 
7.04 
1.  40 
.85 
0.70 

79.  18 
4.90 
7.08 
1.46 
.80 
0.40 

78.  82 
4.94 
7.05 
1.45 
.88 
0.86 

80.74 

Hydrogen" 

5.05 

7.21 

Nit  rogen  a 

1.49 

Sulphur 

.88 

Ash 

4.03 

100.  00 

100.  00 

100. 00 

100.00 

100.  00 

a  Figured  from  car  sample. 
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PRODUCER-GAS  TEST. 
Test  78,  Virginia  No.  2. 

Size  as  shipped,  run  of  mine.     Size  as  used,  over  1  inch,  74  per  cent;  \  inch  to  1  inch   11  percent;  \  inch 
to  \  inch,  6  per  cent;  under.i  inch,  9  per  cent.     Duration  of  test,  50  hours. 

A.verage  electrical  horsepower 197.5 

Average  B.  T.  U.  gas,  per  cubic  foot 109.  0 

Total  coal  fired, pounds 12,950 

COAL  CONSUMED  IN  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  hoard 

Per  brake  horsepower: 

A  vailahle  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant. 

Per  elect  rical  horsepower: 

Available  tor  outside  purposes 

Developed  al  switch  hoard 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  78. 


Coal  as     r>rvpOMi        Coin- 
fired.       i:,rycoaJ.    bustible_ 


1.39 
1.31 


1.18 
1.11 


1.47 
1.38 


1.25 
1.17 


1.36 
1.28 


1.15 
1.09 


1.43 
1.35 


1.22 
1.15 


1.28 
1.20 


1.09 
1.02 


1.35 
1.27 


1.14 
1.08 


ANALYSES. 


Test  78. 

Test  78. 

Coal. 
Moisture 

2.31, 
36.40 
55.44 

5.80 

100.00 

.67 

Gas  by  volume. 

8.2 

Volatile  matter 

22.3 

Fixed  carbon 

13.0 

Ash 

Methane  (CH*)  . . . 

3.  5 

53.  0 

Sulphur 

100. 0 

WASHING  TEST. 
Test    134,  Virginia   No.   2. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches,     .lig  used,  Stewart  modified. 

Raw  coal pounds. .  28,000 

Washed  coal do 24,550 

Refuse do 3, 450 
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ANALYSKS. 


Test  134. 

Raw  coal. 

Washed 
coal. 

3.35 
35. 13 

55.  94 

5.58 

.92 

6.39 

olatile  matter 

ixed  carbon 

sh 

3  95 

llphur 

.88 

COKING   TESTS. 


Test   63,  Virginia  No.  2. 


Size  as  shipped,  run  of  mine.   Size  as  used,  finely 
ushed.     Raw.     Duration  of  test,  51  hours. 

>al  charged pounds. .  12,000 

)ke  produced do 7,518 

reeze  produced do 291 


)ke  produced per  cent. .     62.  65 

reeze  produced do 2.  43 

Total  percentage  yield 65. 08 

Remarks.— Light  gray  and  silvery.  Good  foun- 
•y  coke.  Large  draft,  giving  more  intense  heat, 
ould  probably  give  better  coke.  Used  small 
•aft  at  first  to  hold  charge  as  long  as  possible. 

Test   69,  Virginia   No.  2. 

Size  as  shipped,  run  of  mine.  Size  as  used,  not 
ashed.     Raw.     Duration  of  test,  48  hours. 

al  charged pounds. .  12,000 

ke  produced do 7,314 

reeze  produced do 433 


ke  produced. . 
seze  produced 


per  cent. . 
....do..., 


Total  percentage  yield 


60.95 
3.61 

64.56 


Test   69,  Virginia   No.  2-  Continued. 

Remarks.— Light  gray  and  silvery.  Good  heavy 
coke.  Breeze  content  large,  due  to  not  grinding 
coal.  Not  as  good  as  coke  from  ground  charge. 
High  yield  due  to  deposited  carbon. 

Test    70,  Virginia   No.  2,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used, 
finely  crushed.     Duration  of  est,  40  hours. 

Coal  charged pounds. .  10,000 

Coke  produced do 6,096 

Breeze  produced do 294 


Coke  produced per  cent. .     60. 96 

Breeze  produced do 2. 94 

Total  percentage  yield 63. 90 

Remarks.— Light  gray  and  silvery.  Good  hard 
coke.  Washing  does  not  improve  coke  enough  to 
warrant  the  expense.  High  yield  due  to  depos- 
ited carbon. 


ANALYSKS. 


ftisture 

\  atile  matti 
led  carbon. 

A  \ 

Sphur 


Test  63. 


Coal. 


3.88 

34.11 

57.01 

5.00 

1.02 


Coke. 


0.25 

1.08 

91.25 

7.42 

.68 


Test 
Coal. 


3.86 
34.13 
56.39 

5.62 
.79 


Coke. 


0.69 

.93 

90.  33 

8.05 
.65 


Test  70. 


Coal. 


5.96 
34.17 
56.03 

3.84 
.91 


Coke. 


0.45 

1.23 

92.  25 

6. 07 


VIRGINIA   NO.  3. 

bituminous  coal  from  Coburn  mine,  Virginia  Iron,  Coal  and  Coke  Company,  Toms  Creek, 
Vse  County,  Va.,  on  the  Norfolk  and  Western  Railway. 

'his  sample,  which  was  loaded  under  the  supervision  of  Inspector  W.  J.  Von  Borries, 
ccsisted  of  lump  coal  (over  S^-inch  bar  screen).  It  was  used  in  making  coking  tests 
N;.  61  and  88,  steaming  tests  Nos.  280  and  283,  and  producer-gas  test  No.  75. 

two  mine  samples  were  taken  for  chemical  analysis.  No.  2281  is  from  the  seventeenth 
©a|  heading,  3,000  feet  northeast  of  the  drift  mouth;  No.  2282  is  from  room  3  off  the 
el  enth  west  heading,  2,000  feet  northeast  of  the  drift  mouth. 

Bull.  290—06 13 
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CHEMICAL   ANALYSES. 


Laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

I  Ash 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


STEAMING  TESTS. 


Mine  samples. 


2281 
1.60 

2.70 
32.45 
60.  36 

4.  -tit 
.  52 


2282 

1.70 

2.91 
31.99 
60.  97 

4.13 


Car 

sample. 


2382 
2.20 

3.05 
31.65 
60. 82 

4.48 
.67 

5. 17 
80.  35 

1.59 

7.74 

8,039 
14,470 


IVst    880,  \  irginia    No.  :?. 


Tesl    383,  Virginia    No.  :t. 


Size  as  shipped,  over  3j  inches.  Size  as  used. 
over  1  inch,  44.7  per  C  Kit;  i  inch  to  1  inch,  20.2  per 
cent:  \  inch  to  '  inch,  15.7  percent;  under  \  inch, 
19.4  pel  cent.  Duration  of  test,  9.88  hours.  Kind 
of  grate,  rocking. 


Size  as  shipped,  over  3J 
over  l  inch,  32.8  per  cent;  '. 


inches.     Size  as  used, 
inch  to  1  inch,  16.5  per 


cent;  ;  inch  to  \  inch,  15.6  percent;  under 
35.]  percent.  Duration  of  test,  10  hours, 
of  grate,  rocking. 


inch, 
Kind 


MISCELLANEOUS    ITEMS. 


Beating  value  of  coal B.  T.  U.  per  pound  dry  coal 

Force  of  draft: 

Under  stack  damper inch  water. 

Above  fire do... 

Furnace  temperature °F. 

Dry  coal  used  per  squa  re  foot  of  grate  surface  per  hour pounds. 

Equivalent  water  evaporated  per  square  fool  of  water-heal  ing  surface  per  hour 
pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. 

\\  .-iter  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do... 

Per  pound  of  dry  coal do. .. 

Per  pound  of  combustible do... 

Efficiency  of  boiler  including  grate per  cent. 

Coal  as  fired: 

Per  indicated  horsepower  hour. .    pounds. 

Per  electrical  horsepower  hour do.., 

Dry  coal: 

Per  indicated  horsepower  hour do.. 

Per  electrical  horsepower  hour do.. 


Test  2S() 


14,908 


Test  283. 


14,936 


0.42 

0.37 

.15 

.16 

2,452 

2,537 

16.  40 

16.47 

2.91 

2.99 

81.6 

83.8 

8.14 

8.18 

9.74 

9.79 

9.91 

10.12 

L0.66 

10.84 

64. 19 

65. 45 

2.90 

2.8$ 

3.  59 

3.5; 

2.85 

2.7! 

3.52 

3.4,' 
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ANALYSES. 


Test  280. 

Test  283. 

Test  280. 

IV si  283. 

Proximate. 

1.73 
33.25 
60.  35 

4.67 

3.29 
32.00 
60.  20 

4.51 

Ultimate. 
Carbon  a 

82.  80             s9  os 

4.98 
5.18 
1.64 
.65 
4.75 

4  98 

Oxygen  a 

5. 19 

Nitrogen  a 

1.64 

Sulphur 

100.00 
.64 

100.00 
.56 

Ash 

4  66 

100.00 

100.00 

«  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 
Test  75,  Virginia   No.  3. 

ze  as  shipped,  over  3£  inches.     Size  as  used,  over  1  inch,  51  per  cent;  \  inch  to  1  inch,  14  per  cent; 
2h  to  \  inch,  13  per  cent;  under  \  inch,  22  per  cent.     Duration  of  test,  50  hours. 

rage  electrical  horsepower 194. 8 

rage  B.  T.  U.  gas,percubic  foot 156.  4 

alcoal  fired,  pounds 11,050 

COAL  CONSUMED  IN  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

brake  horsepower: 

\vailable  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

lectrical  horsepower: 

.vailable  for  outside  purposes 

>eveloped  at  switch  board , 

irake  horsepower: 

Bailable  for  outside  purposes 

)eveloped  at  engine 


Test  75. 


Coal  as     n  ,       Corn- 

fired,       urycoal.  bustible_ 


1.21 
1.13 


1.03 
.96 


1.29 
1.21 


1.10 
1.03 


1.18 
1.11 


1.01 

.95 


1.27 
1.19 


1.08 
1.01 


1.13 
1.06 


.96 
.90 


1.21 
1.13 


1.03 
.96 


ANALYSES. 


Test  75. 

Test  75. 

Coal. 
dure 

1.66 
31.  68 
61.76 

4.90 

Gas  by  volume. 

olile  matter 

x: carbon 

si 

13.8 

Methane  (CH<) 

ilvur 

3. 1 

100.00 

.49 

54.1 

100.0 
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COKING  TESTS. 


Test  61,  Virginia  No.  .'?. 


Size  as  shipped, 'over  3|  inches.  Size  as  used, 
finely  crushed.     Raw.     Duration  of  test,  45  hours. 

Coal  charged pounds. .  12,000 

Coke  produced do 8,160 

Breeze  produced do 240 

Coke  produced per  cent . .     68.  00 

Breeze  produced do 2.00 

Total  percentage  yield 70.  00 

Remarks.— Light  gray  and  silvery.  Veryheavy 
coke.  Breaks  in  long,  large,  heavy  pieces.  Fine 
coke.    High  yield  due  to  deposited  carbon. 


Test  88,  Virginia  Wo.  3. 

Size  as  shipped,  over  3$  inches.  Size  as  us( 
same.     Duration  of  test.  .r>0  hours. 

Coal  charged pounds..   12,( 

Coke  produced do 7,< 

Breeze  produced do ; 

Coke  produced percent. .     65. 

Breeze  produced do 2. 

Total  percentage  yield 68. 

Remarks.— Fine  coke.  Light  gray  and  silvei 
Very  heavy.  Breakage  good;  long,  large  piea 
Yield  not  so  high  and  breeze  higher  than  in  co 
from  crushed  coal. 


ANAI.YSKS. 


Test  61. 

Test  88. 

Coal. 

Coke. 

Coal. 

Coke 

2.87 
31.  58 
61.43 

4.12 
.  56 

0.29 

1.21 

02.  60 

5. 90 

.61 

2.49 
31.90 
61.16 

4.  45 
.57 

0. 

1. 

91. 

Ash 

6. 

Sulphur 

VIH(;iMA  NO.  4. 


Bituminous  coal  from  Darby  mine,  Darby  Coal  and  Coke  Company,  Darby,  Lee  Count 
Va.,  on  the  Louisville  and  Nashville  Railroad. 

This  sample  was  loaded  under  the  supervision  of  Inspector  J.  W.  Groves,  and  consist* 
of  lump  coal  over  ll-inch  bar  screen.  The  following  tests  were  made:  Coking  test  No.  6 
steaming  tests  Nos.  240,  248,  254,  and  245,  and  producer-gas  test  No.  74. 

Two  mine  samples  were  taken  for  chemical  analysis.     No.  2323  was  cut  in  room  18  c 


the  first  butt  entry,  1,423  feet  from  the  drift  mouth;  No.  2324 
third  butt  entry,  900  feet  from  the  drift  mouth. 

CHEMICAL  ANALYSES. 

was  taken  in 

room 

1  off  tl 

Mine 
samples. 

Car 
sampl< 

La 

\i 

horatory  number 

2323 

1.90 

3.89 
34.89 
58.  16 

3.  06 
.34 

2324 
1.50 

3.55 
37.  06 

56.  SS 

2.51 

.50 

2c 

2. 

4. 

30. 
54. 
4. 

5. 
76. 

r-drying  loss 

c3 

Moisture 

- 

Volatile  matter 

'* 

Fixed  carbon 

o 

(Ash 

I  Sulphur 

-' 

Hydrogen 

F 

Carbon 

Nitrogen 

1. 

Uj 

Oxygen 

11. 

Ca 

lorific  value  determined: 
Calories 

7,858 
14.144 

7,' 

British  thermal  units 

13,! 

TESTS VIKGINIA. 
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STEAMING  TESTS. 


Test  240,  Virginia  No.  4. 

Size  as  shipped,  over  1|  inches.  Size  as  used, 
>ver  1  inch,  46.5  per  cent;  \  inch  to  1  inch,  21.9  per 
sent;  {  inch  to  1  inch,  12.  9  per  cent;  under  £  inch, 
.8.7  per  cent.  Duration  of  test,  9.70  hours.  Kind 
)f  grate,  plain. 

Test  248,  Virginia  No.  4. 

Size  as  shipped,  over  l\  inches.  Size  as  used, 
>ver  1  inch,  46.1  per  cent;  \  inch  to  1  inch,  20.4  per 
:ent;  \  inch  to  \  inch,  12.5  per  cent;  under  \  inch, 
[1.0  per  cent.  Duration  of  test,  8.02  hours.  Kind 
rfgrate,  plain.  Limestone  spread  over  grate  at 
itart. 


Test  254,  Virginia  No.  4. 

Size  as  shipped,  over  U  inches.  Size  as  used, 
over  1  inch,  62.6  per  cent;  \  inch  to  1  inch,  15.4  per 
cent;  \  inch  to  |  inch,  7.9  per  cent;  under  \  inch, 
14.1  per  cent.  Duration  of  test,  10  hours.  Kind 
of  grate,  plain.  Limestone  spread  over  grate  at 
start. 

Test  245,  2-3  Virginia  No.  4  and  l-.'J  Penn- 
sylvania No.  8  (dried). 

Size  as  shipped,  ovet  1^  inches  and  run  of  mine. 
Size  as  used,  over  1  inch,  44.8  per  cent;  \  inch  to  1 
inch,  13.G  per  cent;  \  inch  to  \  inch,  9.3  per  cent; 
under  \  inch,  32.3  per  cent.  Coals  mixed.  Dura- 
tion of  test,  7.82  hours.     Kind  of  grate,  plain. 


MISCELLANEOUS    ITEMS. 


rleating  value  of  coal B.  T.  U.  per  pound  drj  coal . . 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do 

Furnace  temperatu  re °  F . . 

Dry  coal   used  per  square  foot  of  prate  surface  per  hour 
pounds 


Equivalent  water  evaporated  per  square  foot  of  watcr-heat- 
|  ing  surface  per  hour pounds. . 

Percentage  of  rated  horsepower  of  boiler  developed 

IVater  apparently  evaporated  per  pound  of  coal  as  fired, 
pounds 

ater  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired pounds. . 

Per  pound  of  d  ry  coal do 

Per  pound  of  combustible do. . . . 

fficiency  of  boiler,  including  grate per  cenl  . . 

oal  as  fired: 

Per  indicated  horsepower  hour pounds. . 

Per  electrical  horsepower  hour do 

ry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


I 
Test  240.  I  Test  248 


0.  53 

.22 

2, 224 

15.73 

3.04 
85. 10 


9.  33 
9.  66 
10.  39 
64.  08 

3. 03 

3.74 

2.93 
3.  61 


14,677 

0.46 

.11 

2,  483 

17.14 

3.48 
97.50 


9.81 
10.18 
10.  86 
66. 98 

2.88 
3.  56 

2.78 
3.43 


Test  254. 


14,414 

0.44 
.13 

2, 582 

18.0 

3.  46 
96.  9 


9.22 

9.  62 
10.  20 
64.  45 

3.07 
3.79 

2.94 
3.63 


Test  245. 


0.  45 

.12 

2,  338 

17.14 

3. 06 

85.  7 


8.  60 
8.93 
9.81 
-.9.  57 

3.27 
4.03 

3.17 
3.91 


ANALVSKS. 


Test  240. 

Test  248. 

Test  254. 

Test  245. 

Proximate. 
usture 

3.40 
36.  01 
55.  87 

4.72 

3.62 
35.84 
56.58 

3.96 

4.13 
36.  18 
56.09 

3.  60 

2.99 

latile  matter 

28.16 

xed  carbon 

63.30 

,h 

5.55 

j          

i  phur 

100.00 
.49 

100.  00 
.44 

100.00 
.44 

100.00 
.70 
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analyses — continued. 


Carbon  a... 
Hydrogen  o. 
Oxygen  «... 
Nitrogen  a.. 

Sulphur 

Ash 


Ultimate. 


Test  240. 


80.44 
4.99 
7.79 
1.38 
.51 
4.89 


100.  IK) 


Test  248. 


81.15 
5.  03 
7.  86 
1.39 
.46 
4.11 


Test  254. 


81.44 
5.05 
7.89 
1.40 
.46 
3.  70 


Test  245 


100.  00         100.  00 


100.  ( 


a  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 
Test  74,  Virginia  No.  4. 
Size  as  shipped,  over  U  inches.    Size  as  used,  not  determined.     Duration  of  t< 

Average  elect  rieal  horsepower 

Average  B.  T.  U.  gas,  per  cubic  fool 

Total  coal  fired,  pounds 


,  50  hours. 


COM.   CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


196. 
167. 

12.21 


Test  74. 


Coal  as 
fired. 


Dry  coal. 


Com-: 
bustibl 


Per  electrical  hi i ra  power: 

Available  for  outside  purposes 

Developed  at  switch  boa rd 

Per  brake  horsepower: 

A. vailable  for  outside  purposes 

Developed  at  engine 

Equiitih  nt  usui  by  producer  plant. 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


1.31 
1.24 


1.12 
LOG 


1.38 

1.31 


1.17 
1.11 


1.28 
1.21 


1.09 
1.03 


1.35 

1.27 


1.14 
1.08 


1.   I 
1.   • 


1.  ( 


ANALYSES. 


Moisture 

Volatile  matte 
Fixed  carbon . 
Ash 


Sulphur. 


Coal. 


Test  74. 

2.72 

36.79 

57.72 

2.77 

100.00 

.42 

Gas  by  volume. 

Carbon  dioxide  (CO2) 

Carbon  monoxide  (CO) . . . 

Hydrogen  (II2) 

Methane  (CH<) 

Nitrogen  ( N2) 


Test  7 


TESTS — VIRGINIA    AND    WEST    VIRGINIA. 
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COKING  TEST. 
Test  62,  Virginia  No.  4. 

Size  as  shipped,  over  IV  inches.     Size  as  used,  finely  crushed.     Raw.     Duration  of  test,  30  hours. 

Coal  charged pounds. .  10,000 

Coke  produced do 6,272 

Breeze  produced do 241 

Coke  produced per  cent. .     62.  72 

Breeze  produced do 2.  41 

Total  percentage  yield 65. 13 

Remarks. — Light  gray  and  silvery.     Fine-fingered  coke.     Breaks  in  long,  thin  pieces.     Light-weight 
coke. 

ANALYSES. 


Test  62. 


Coal. 


Coke. 


Moisture 

Volatile  matter 
Fixed  carl xiii. . 

Ash 

Sulphur 


3.87 
36.  39 
55.  GO 

4.14 
.39 


0.16 

1.14 

92  90 

5.80 

.42 


WEST  VIRGINIA  NO.    1. 

Bituminous  coal  from  No.  2  mine,  Elkins  Coal  Company,  Bretz,  Preston  County,  W.  Va., 
on  the  Morgan  town  and  Kingwood  Railroad. 

This  sample,  designated  West  Virginia  No.  4  B  in  this  report,  consisted  of  run-of-mine 
coal.  It  was  loaded  under  the  supervision  of  Inspector  J.  W.  Groves,  and  was  used  in 
making  washing  test  No.  127  and  coking  tests  Nos.  40,  44,  and  46. « 

Two  mine  samples  were  taken  for  chemical  analysis,  as  follows:  No.  2054  from  the 
second  left  heading  off  the  main  entry,  1,300  feet  from  the  drift  mouth,  and  No.  2055  from 
the  third  right  entry  off  the  main  entry,  800  feet  southeast  of  the  drift  mouth. 

CHEMICAL  ANALYSES. 


Mine  samples. 


Car 
sample. 


laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

J  Ash 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

alorific  value  determined: 

Calories 

British  thermal  units. 


2054 
2.40 

3.57 
27.38 
62.84 

6.21 
.85 


7,899 
14,218 


2055 
2.30 

3.47 
28.65 
62.70 

5.18 


22£0 
2.60 

3.91 

26.68 

59.30 

10.11 

1.07 

4.69 

74.73 

1.56 

7.84 

7,428 
13,  370 


a  For  tests  made  during  1904  on  the  same  coal 
ind  127. 


Bull.  U.  S.  Geol.  Survey  No.  261,  1905,  pp.  71,  82,  111, 
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WASHING  TEST. 
Test  127,  West  Virginia  No.  4  15. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

Raw  coal pounds..  26,  GOC 

Washed  coal do 21 ,  00C 

Refuse do 5, 600 

ANALYSES. 


Moist  lire 

Volatile  matter 
Fixed  carbon. . 

Ash 

Sulphur 


Test  127. 


Washed 
coal. 


3.  91 

26.68 

59.30 

10.11 

1.07 


'.76 
81 


COKING  TESTS. 


Test  40,  West  Virginia  No.  I  15. 

Size  as  shipped,  run  of  mine.    Size  as  used, 
finely  crushed.     R;i\\ .      Duration  of  test,  .">7  hours. 


.pounds..   10,000 

do...     7,553 

....do...         286 


Coal  charged 

Coke  produced 

Breeze  produced 

Coke  prod  need per  cent. .     75.  53 

Breeze  produced do. . .      2. 86 

78. 39 


Total  percentage  yield 


Remarks.— Light  gray  and  silvery.  High  yield 
due  to  deposited  carbon.  Breakage  somewhat 
crosswise,  but  in  good-sized  pieces.  Very  good 
coke. 

Test  14,  West  Virginia  No.  I  It,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  not 
crushed.     Duration    >f  test,  72  hours. 

Coal  charged pounds..  12,000 

Coke  produced do. . .     8, 129 

Breeze  produced do...        337 


Coke  produced per  cent. .     67.  74 

Breeze  produced do...       2.81 

Total  percentage  yield 70.  55 


Remarks.  Fine  coke.  Silvery  color.  Much 
deposited  carbon.  Heavy,  good  foundry  coke. 
Breakage,  practically  perfect.  Coal  not  ground. 
These  tests  would  seem  to  indicate  belter  coke 
physically  from  coal  not  ground,  but  per  cent 
yield  is  lowr,  and  the  difference  in  yield  would 
seem  to  warrant  grinding. 

Test  4«,  AVest  Virginia  No.  4  15,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used, 
finely  crushed.     Duration  of  test,  74  hours. 

Coal  charged pounds. .     «.»,760 

Coke  produced do 

Breeze  produced do 


.  L'L'O 


Coke  produced percent..     73.98 

Breeze  produced do...     2.75 

Total  percentage  yield 76. 73 

Remarks.— Fine  coke.  Heavy,  good-sized 
pieces,  though  breakage  is  not  so  good  as  coke 
from  charge  not  ground.  Unfortunate  that 
charges  were  not  same  size,  so  as  to  make  bettor 
comparison,  but  there  were  only  9,760  pounds  of 
coal  left.  Yield  better  than  coke  from  coal  not 
ground.  Washing  docs  not  improve  enough  to 
warrant  this  expense. 


ANALYSES. 


Moisture 

Volatile  matter 
Fixed  carbon. . 

Ash 

Sulphur 


Test  40. 


Test  44. 


Coal. 


4.24 
26.57 


10.30 
.97 


Coke. 


.35 

.68 

86.01 

12.96 

.82 


Coal. 


5.40 
26.83 
59.90 

7.87 
.93 


Coke. 


.00 

1.20 

87.04 

11.16 

.72 


Test  46. 


Coal. 


3.87 

27.  72 
59.67 

8.74 
.87 


Coke. 


.27 

1.37 

86.98 

11.38 

.78 
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WEST  VIRGINIA  NO.   13. 

Bituminous  coal  from  Page  No.  2  mine,  Loup  Creek  Colliery  Company,  Page,  Fayette 
County,  W.  Va.,  on  the  Deep  Water  Railway  and  the  Chesapeake  and  Ohio  Railway. 

This  sample,  which  consisted  of  run-of-mine  coal,  was  loaded  under  the  supervision  of 
E.  W.  Parker,  of  the  United  States  Geological  Survey.  It  was  used  in  making  coking 
test  No.  21,  steaming  tests  Nos.  179  and  180,  and  producer-gas  test  No.  56.  It  was  also 
used,  mixed  with  West  Virginia  No.  14,  in  making  coking  test  No.  23. 

Mine  samples  Nos.  1867  and  1868  were  taken  from  the  two  distinct  benches  in  the  mine. 

CHEMICAL  ANALYSES. 


Mine  samples. 

Car 
sample. 

La 

Ai 

boratory  number 

a  1867 

4.50 

5.48 
29.70 
62.53 

2.29 
.79 

b  18(58 
1.90 

2.  93 

31.95 

GO.  17 

4.95 

1.22 

2028 

2.  00 

03 

3  74 

<-> 

31  04 

61.  31 

o 

J  Ash 

3.91 

.89 

6 

5.31 

Carbon 

80.  50 

Nitrogen 

1.32 

0 

8.07 

Ca 

lorific  value  determined: 

8, 030 
14,454 

8,020 
14,  430 

British  thermal  units 

a  Lower  bench. 


b  Upper  bench. 


STEAMING  TESTS. 


Test  1~V,  West  Virginia  No.  13. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  15.4  percent;  h  inch  to  1  inch,  19.7  percent; 
\  inch  to  \  inch,  22.4  per  cent;  under  \  inch,  42.5 
per  cent.  Duration  of  test,  10  hours.  Kind  of 
grate,  plain. 


Test  180,  West  Virginia  No.  13. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  12.7  per  cent;  \  inch  to  1  inch,  13.3  per  cent; 
\  inch  to  \  inch,  19.6  "per  cent;  under  \  inch,  54.4 
per  cent.  Duration  of  test,  9.95  hours.  Kind  of 
grate,  plain. 


M I  S< '  B  LI  -A  N  E<  >US    I TEM  S . 


Test  179. 


Test  180. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal 

Force  of  draft: 

Under  stack  damper inch  water 

Above  fire do. . 

Furnace  temperature °F 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds 

Equivalent  water  evaporated  per  square  foot   of  water-heating  surface  pe 
hour pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do . . 

Per  pound  of  dry  coal do . . 

Per  pound  of  combustible do . . 

Efficiency  of  boiler,  including  grate per  cent 


14,999 


14,933 


0.37 

0.37 

.08 

.10 

2,428 

2, 312 

16.  47 

15.19 

3.45 

3.22 

9G.8 

90.1 

8.71 

8.69 

10.12 

10.11 

10.50 

10.59 

11.11 

11.29 

67.60 

68.48 
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MiscELi  jjneous  i  riMs     continued. 


Coal  as  fired: 

Per  indicated  horsepower  hour pounds. . 

Per  elecl  rical  horsepower  hour do 

Pry  coal: 

Per  in. licit «'d  horsepower  hour do 

Per  electrical  horse  power  hour do. 


Test   179. 


2.  79 

3.  45 


2.69 
3.  32 


Tesl  L80 


2.  80 

3.  45 


•J.  67 
3.30 


ANALYSES 


1.  s1  L80 

Proximate. 

3.  59 
61.69 

100  (HI 

.'.il 

I   '  1 

Fixed  carbon 

Ash 

Sulphur 

.,1   38 
l  27 

L00  00 
85 

Ultimate. 

Carbon " 

Hydrogen  >•• 

<  >xygena 

••  ii" 

Sulphur 

\sh 


|(NI   INI 


Test  L79. 

resl  180 

83.  30 

:,  09 

."..  07 

i  93 

1.90 

i  38 

L.37 

.'.is 

.89 

3  'is 

4.47 

•uiv.1  from  car  sample. 
PRODUCER  GAS  TEST. 
Test  56,  West   Virginia   No.  13. 

Size  as  shipped,  run  of  mine.    Size  as  used,  over  1  Inch,  25  per  cent;  \  inch  to]  inch.  12  per  cent;  linen 

to  \  inch.  20  per  cent;  under  \  inch.  13  per  cent.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 200.1 

Average  B.  T.  (J.  gas,  per  cubic  foot 139.2 

Total  coal  tired pounds. .   9,751 

• 
COA]     CONSUMED    IN     PRODUCER    (POUNDS    PER    HORSEPOWER    PEE    HOUR). 


Per  elecl  rical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch   hoard 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivah  nt  used  by  product  r  plant. 
Per  elect  rical  horsepower: 

A  vail. i  ble  for  outside  purposes 

Developed  at  sv.  itch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Coal  as 
fired. 


L.03 
.97 


.87 
.83 


I.  10 
L.04 


Dry  coal 


1.00 
.95 


.85 
.80 


1.07 

1.01 


i  omb 

tibh 


0.96 
.91 


1.03 
.97 


.87 
.S3 
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Moisture 

Volatile  matter. 
Fixed  carbon . . . 
Ash 


Sulphur. 


Test  56. 


2.65 
31.00 
62.82 

3.53 


100.00 

.82 


Test  56. 


Gas  by  i  ol 

Carbon  dioxide  (CO. 

Carbon  monoxide  (CO ). 

Hydrogen  (HO 

Methane  (CI1; 

Nitrogen  (N'j 


9.8 
18.4 

13.7 
2.3 
55.8 

100.0 


COKING  TESTS. 


Test  21,  West  Virginia  No.  13. 

Size  as  shipped,  run  of  mine.  Size  as  used,  finely 
crushed.     Raw.     Duration  of  test,  84  hours. 

Coal  charged pounds. .  12, 000 

Coke  produced do 7,955 

Breeze  produced do 413 


Coke  produced per  cenl  . .     66.29 

Breeze  produced do 3.  44 


Total  percentage  yield. 


69.  73 


Remarks.— Good,   hard   coke.     Foundry 
Light-gray  and  silvery  color.     High  yield  due  to 
deposited  carbon. 


Test    23,   West    Virginia     No.     13    and    14 
mixed  in  equal  proportions. 

Size  as  shipped,  run  of  mine.  Size  as  used,  finely 
crushed.     Raw.     Duration  of  test,  77  hours. 

8,093 
215 


Coal  charged 

Coke  produced . . 
Brei  /'   produced 

Coke  produced. . 
Breeze  produced 


pounds. 
...do... 

...do... 


....do... 


67.44 


1.79 


Total  percentage  yield 69.23 

1,  hard  coke.  Foundry  coke. 
Light-gray  and  silvery  color.  High  yield  due  to 
deposited  carbon. 


A\AIA>h>. 


Test  21. 

Test  23. 

Coal.         Coke. 

Coal. 

4.81 
29.28 
62  54 

3.07 
.89 

Coke. 

Moisture 

3.  23  j           0.  75 
31.12              1.05 
61.  98 

0.  43 

Volatile  matter 

Fixed  carbon 

1.37 
94.20 

Ash 

3.67 
.86 

4.84 
.  77 

4.00 

Sulphur 

.84 

AVEST   VIRGINIA   NO.    11. 

Bituminous  coal  from  Page  No.  1  mine,  Loup  Creek  Colliery  Company,  Page,  Fayette 
County,  W.  Va.,  on  the  Deep  Water  Railway  and  the  Chesapeake  and  Ohio  Railway. 

This  sample  consisted  of  run-of-mine  coal  and  was  shipped  under  the  supervision  of 
E.  W.  Parker,  of  the  United  States  Geological  Survey.  The  following  tests  were  made: 
Coking  test  No.  20,  steaming  tests  Nos.  178  and  181.  and  producer-gas  test  No.  54.  It 
was  also  used  mixed  with  West  Virginia  No.  13  in  making  coking  test  No.  23. 

Three  mine  samples  were  taken  in  this  mine.  No.  1869  was  cut  from  the  lower  bench, 
Xo.  1870  from  the  middle  bench,  and  Xo.  2178  was  a  sample  of  the  entire  seam. 
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CHEMICAL  ANALYSES. 


Laboratory  number 
Air-drying  loss 


Mine  samples. 


«  [Moisture 

g  I  Volatile  matter 

g  ]  Fixed  carbon 

HljAsh 

(Sulphur 

Hydrogen 

Carbon 

Nil  rogen 

Oxygen 

Calorific  value  determined: 

Calories 

Bril  ish  thermal  unit  s. 


2.  30 

3.  53 
29.36 

64.  77 

2.34 

.  92 


b  1870 
1.80 

2.  96 
30.23 
59.  37 

7.  44 

1.04 


7,762 
13,972 


2178 
3.  20 

4.11 
29.08 
59.  36 

7.  45 
.80 


a  bower  bench. 


Test  178,  West   Virginia   N< 


6  Middle  bench. 


STEAMING  TESTS. 


Car 

sample. 


2004 
3.10 

5.09 

29.07 

62.  57 

3.27 

1.03 

5.  33 

78.  23 

1.51 

10.63 

7,839 

14,110 


Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch.  26.8  percent;  !  inch  to  l  inch,  14.5  per  cent; 
i  inch  to  \    inch.  In. 7  per  cent;    under  ',    inch,   12 

pel'  cent.      Duration  of  test,  \o  hours.     Kind   of 
grate,  plain. 


Teal    I  HI.  West  Virginia  No.  14. 

Size  as  shipped,  run  of  mine.  Size  as  used,  OVei 
I  inch, 23.1  percent;  \  inch  to  1  inch,  15.5  per  cent ; 
1  inch  to  \  inch.  16.4  per  cent;  under  I  inch,  45 
per  cent .  Durat  ion  of  test  ,  7.60  hours.  Kind  of 
grate,  plain.  Limestone  spread  over  grate  at 
start. 


MISCELLANEOUS    [TEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

Force  of  draft  : 

Under  stack  damper inch  water. 

Above  fire do... 

Furnace  temperature °F. 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. 

Equivalent  water  evaporated  per  square  fool  of  water-heating  surface  per  hour, 
pounds 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  Coal  as  fired pounds. 

Water  evaporated  from  and  at  212°F.: 

Per  pound  of  coal  as  fired do. . . 

Per  pound  of  dry  coal do. 

Per  pound  of  combustible do. . . 

Efficiency  of  boiler,  including  grate per  cent  . 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do. .. 

Dry  coal: 

Per  indicated  horsepower  hour do. 

Per  electrical  horsepower  hour'. do. 


Test  178. 


15  (its 


Test  181. 


15,003 


0.42 

(1.  50 

.10 

.  13 

2.337 

2,450 

i  l  38 

19.31 

3.  02 

3.  70 

84.  G 

103.8 

8.80 

7.84 

10.22 

!U1 

10.  52 

...  00 

10.88 

10.  14 

67.  51 

01.79 

2.77 

3.10 

3.41 

3.83 

2.09 

2.95 

3.32 

3.  04 
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ANALYSES. 


Test  178.    Test  181. 


Proximate 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 

Sulphur 


2.85 
30. 13 
64.  78 

2.24 


5.15 
28.38 
64.09 

2.38 


100. 00         100. 00 
1.06  1.11 


Ultimate 

Carbon  a 

Hydrogen  a 

Oxygen  a 

Nitrogen  a 

Sulphur 

Ash 


Test  178. 


83.41 
5.07 
6.  51 
1.61 
1.09 
2.31 


joo.oo 


Test  181. 


83.16 
5.  06 
6.50 
1.60 
1.17 
2.51 


100.  00 


'  Figured  from  car  sample. 
PRODUCER-GAS  TEST. 
Test  54,  West  Virginia  No.  14. 
Size  as  shipped,  run  of  mine.    Size  as  used,  not  determined.     Duration  of  test,  47  hours. 

Average  electrical  horsepower 201.3 

Average  B.  T.  U.  gas,  per  cubic  foot. 147.0 

Total  coal  fired,  pounds 9, 750 

COAL    CONSUMED    IN    PRODUCER    ( POUNDS    PER    HORSEPOWER    PER    HOUR). 


Test  54. 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Coal  as     Drveofll       Com" 
fired.       ^rycoai.   bustible. 


1.08 
1.03 


.92 

.87 


1.15 
1.10 


1.05 
1.00 


.  85 


1.12 
1.06 


.95 
.90 


1.02 

.97 


1.08 
1.03 


92 


ANALYSES. 


Test  54. 

Test  54. 

Coal. 

3.12 
28.99 
65.22 

2.67 

Gas  by  volume. 
Carbon  dioxide  (CO2) 

8.6 

Carbon  monoxide  (CO ) 

20.7 
13.3 
2.3 

Hydrogen  (H2) 

Ash. 

Methane  (CH4) 

55.1 

100.00 
1.21 

"  Sulphur 

100.0 
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COKING  TEST. 
Test  SO,  West  Virginia  No.  14. 

Size  as  shipped,  run  of  mine.     Size  as  used,  finely  crushed.     Raw.     Duration  of  test,  71  hours. 

Coal  charged pounds. .  11,000 

Coke  produced do 7> 154 

Breeze  produced do 364 

Coke  produced P,<r  (>(>nt-  ■     65-  °4 

Breeze  produced : 61° 3.31 

Total  percentage  yield 68.35 

Remarks.— Good  hard  coke.     Foundry  coke.     Light-gray  and   silvery  color.     High  yield  due  to 
deposited  carbon. 

\\  VLYSES. 


Moisture 

Volatile  matter 
Fixed  carbon. . 

Ash 

Sulphur 


Test  20. 


Coal. 

Coke. 

1.04 

0.38 

29.28 

.96 

66.  80 

'.:.->.  19 

2.88 

3.47 

1.04 

.94 

WEST  VIRGINIA   NO.   15. 

Bituminous  coal  from  Ocean  mine,  Fairmont  Coal  Company,  '■*>  miles  cast  of  Clarksburg, 
Harrison  County,  W.  Va.,  on  the  Baltimore  and  Ohio  Railroad. 

This  sample  consisted  of  run-of-mine  coal  and  was  loaded  under  the  supervision  of  Inspec- 
tor J.  S.  Burrows.  It  was  used  in  making  coking  tests  Nos.  36  and  43  and  steaming  tests 
Xos.  2!  1,  21."),  and  216. 

Two  mine  samples  were  taken  for  chemical  analysis.  No.  2039  was  cut  from  the,  second 
butt  entrv  oil'  the  third  face  entry,  2,750  feet  northwest  of  the  drift  mouth.  No.  2010  was 
cut  in  room  7  off  the  third  but!  entry,  2,025  feet  northeast  of  the  drift  mouth. 

CHEMICAL  ANALYSES. 


Mine  samples. 

Car 
sample. 

La 

w 

boratory  number 

2039 
1.50 

2.80 

38.51 

53.14 

5.55 

2.40 

2040 
1.90 

3.27 

37.  T2 

53.  27 

5.74 

2.41 

2195 

0.90 

2.01 

Volatile  matter 

37.  31 

Fixed  carbon 

52.13 

0 
•- 

J  Ash 

8.55 

m 

MSulphur 

2.  54 

QJ 

Hydrogen 

5.08 

- 

Carbon 

75.  83 

~ 

Nitrogen 

1.43 

hJ 

Oxygen 

0.  57 

Ca 

lorific  value  determined: 

7,836 
14,105 

7,673 
13,811 

British  thermal  units. . . 
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STEAMING  TESTS. 


Test  214,  West  Virginia  No.  15. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  33.1  per  cent;  \  inch  to  1  inch,  24.4  per  cent; 
\  inch  to  |  inch,  15  per  cent;  under  |  inch,  27.5  per 
cent.  Duration  of  test,  8.78  hours.  Kind  of 
grate,  rocking. 

Test  215,  West  A  irginia  No.  15. 

Size,  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  32.6  per  cent;  \  inch  to  1  inch,  24.2  per  cent; 


\  inch  to  \  inch,  I5.8percen1 ;  under  ',  inch,  27.4per 
cent.  Duration  of  test,  9.75  hours.  Kind  of 
grate,  plain. 

Test  216,  West  Virginia  No.  15. 

Size  as  shipped  run  of  mine.  Size  as  used,  over 
1  inch,  43.5  per  cent;  \  inch  to  1  inch,  20.3  per  cent; 
\  inch  to  \  inch,  14.5  per  cent;  under  \  inch,  21.7  per 
cent.  Duration  of  test,  5.80  hours.  Kind  of 
grate,  plain. 


MISCELI  .A  N  EOUS    IT  E  MS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

Force  of  draft: 

Under  stack  damper inch  water. 

Ahove  fire do. . . 

Furnace  temperature °F . 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface 
per  hour pounds. 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. 

Water  evaporated  from  and  at  212  °F.: 

Per  pound  of  coal  as  fired do. . . 

Per  pound  of  dry  coal do. . . 

Per  pound  of  combustible do. . . 

Efficiency  of  boiler,  including  grate per  cent. 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do . . . 

Dry  coal: 

Per  indicated  horsepower  hour do... 

Per  electrical  horsepower  hour do. . . 


Test  214. 


14,120 

0.53 

.22 

2,247 

16.32 

2.  68 
75.2 

7.  65 


Test  215. 


3.14 
3.88 


3.08 
3.80 


14,202 

0.40 

.12 

2, 269 

16.  77 

3.01 
84.4 
7.44 


9. 00  8.  77 

9.18  8.99 

10.92  |  10.04 

62.76  61.13 


3.22 
3.98 


3.15 
3.88 


Test  216. 


14, 197 

0.41 

«.  04 

2, 365 

21.  28 

3.67 
103.  0 
7.14 

8.41 
8.65 
9.63 

58.84 

3.  36 

4.15 

3.27 
4.04 


Forced  draft. 
ANALYSES. 


Test  214. 

Test  215. 

test  216. 

Proximate. 
Moisture 

1.90 

38.18 
51.90 
8.02 

2.47 
38.  38 
51.48 

7.67 

2.73 
38.  43 
51.11 

7.73 

i (Volatile  matter 

f  Fixed  carbon 

j'Ash 

Sulphur 

100.  00 
3.01 

100.  00 

2.77 

100.  00 
2.71 

Test  214. 

Test  215. 

Test  216. 

Ultimate. 

77.45 
4.97 
4.87 
1.46 
3.07 
8.18 

77.93 
5.00 
4.90 
1.47 

2.84 
7.86 

77.90 

Hydrogen  a 

Oxygen  a 

5.00 
4.89 
1.47 

2.79 

Ash 

7.95 

100.  00 

100.  00 

100.  00 

Figured  from  car  sample. 


208 


OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


COKING  TESTS. 


Test  36,  "West  Virginia  No.  15. 


Size  as  shipped,   run  of  mine.     Size  as  used, 
finely  crushed.    Raw.     Duration  of  test,  46  hours. 

Coal  charged pounds 

Coke  produced do. . 

Breeze  produced do. . 

Coke  produced per  cent 

Breeze  produced do. . 


Total  percentage  yield 

Remarks.— Light     gray     and 


10,000 

6,867 

267 

68.67 
2.76 

71.43 
Good, 


silvery 

heavy  coke.     High   yield  due   to  deposited   car 
bon.     Sulphur  high. 


Test  43,  West  Virginia  No.  15. 

Size  as  shipped,    run  of  mine.     Size  as  used, 
finely  crushed.     Raw.     Duration  of  test,  73  hours. 

Coal  charged pounds. .   12,000 

Coke  produced do 8,404 

Breeze  produced do 269 


Coke  produced per  cent. .     70.  03 

Breeze  produced do 2.  24 

Total  percentage  yield 72.27 

Remarks. — Fine  heavy  coke.  Silvery  color. 
Breakage  practically  perfect;  large  pieces.  Sul- 
phur high.      High  yield  due  to  deposited  carbon. 


ANALYSES. 


Test  30. 

Test  43. 

Coal. 

Coke. 

Coal. 

Coke. 

1.79 

37.90 

53.  00 

7.31 

2.73 

0.  45 

.78 

88.70 

10.07 

2.09 

2.33 
38.33 
51.72 

7.62 

2.72 

0.26 

Volatile  matter 

1.89 

Fixed  carbon 

Ash 

S7.30 
10.55 

Sulphur 

2.26 

WEST   VIRGINIA   NO.   Hi. 

Bituminous  coal  from  Monongha  mine  No.  6,  Fairmont  Coal  Company,  Monongha, 
Mai  ion  County,  W.  Ya.,  on  the  Baltimore  and  Ohio  Railroad. 

Two  samples  of  coal  were  shipped  from  this  mine  under  the  supervision  of  Inspector  J.  S. 
Burrows.  West  Virginia  No.  16  A  consisted  of  three-fourths  inch  lump  coal  over  a  three- 
fourths  inch  screen.  It  was  used  in  making  coking  test  No.  73  and  producer-gas  test  Xo. 
86.  West  Virginia  No.  L6  B  consisted  of  slack  coal  which  had  passed  through  a  three-fourths 
inch  screen.  It  was  used  in  making  washing  test  No.  128  and  coking  tests  Nos.  45,  48,  and 
49. 

Two  mine  samples  were  taken  from  this  mine  for  chemical  analysis  as  follows:  No.  2041 
from  room  2  on  the  third  right  entry,  5,000  feet  southwest  of  the  drift  mouth;  No.  2042 
from  room  1  off  the  third  left  entry,  5,000  feet  northwest  of  the  drift  mouth. 

CHEMICAL  ANALYSES. 


Mine  samples. 


Car 
sample. 


Laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

JAsh 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units. 


2041 
1.30 

2.89 
34.54 
56.86 

5.71 
.09 


7,800 
14,540 


2042 
1.40 

2.68 

35.97 

55.78 

5.57 

1.06 


2264 
4.40 

5.  57 
31.61 

54.  45 
8.37 
1.20 
5.08 

72.  74 
1.46 

11.  15 

7.274 
13,093 


TESTS WEST    VIRGINIA. 
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PRODUCER-GAS  TEST. 
Test  86,  West  Virginia  No.  16  A. 

Size  as  shipped,  over  \  inch.     Size  as  used,  over  1  inch,  8G  per  cent;  h  inch  to  1  inch,  5  per  cent;  \ 
nch  to  h  inch,  4  per  cent;  under  £  inch,  5  per  cent.     Duration  of  test,  50  hours. 

Yverage  electrical  horsepower ; 19g_  5 

Average  B.  T.  U.  gas,  per  cubic  foot 155  1 

Total  coal  fired pounds. .   13, 150 

COAL    CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes. 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes. 

Developed  at  engine 


Equivalent  tised  by  producer  plant. 


Per  electrical  horsepower: 

Available  for  outside  purposes . 

Developed  at  switch  board 

er  brake  horsepower: 

Available  for  outside  purposes . 
Developed  at  engine 


Coal  a 
fired. 


1.41 
1.33 


1.20 
1.13 


Test  86. 
Dry  coal. 


1.38 
1.30 


1.17 
1.10 


1.49 

1.45 

1.40 

1.37 

1.26 

1.24 

1.19 

1.16 

Com- 
bustible. 


1.28 
1.20 


1.09 
1.02 


1.35 
1.27 


1.15 
1.08 


ANALYSES. 


Test  86. 

Test  86. 

Coal. 
oisture 

2.28 
35.  54 
55.29 

6.89 

Gas  by  volume. 

,< 

21  2 

14  0 

Methane  (CH4) 

2.5 

ilpnur 

100.  00 
0.95 

100.0 

WASHING  TEST. 
Test  128,  West  Virginia  No.  16  1$. 

ze  as  shipped,  slack.     Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 


w  coal 

ished  coal . 

Refuse . 


.pounds..  22,825 
....do....  19,800 


.do. 


3,025 


ANALYSES. 


Test  128. 

Raw  coal. 

Washed 
coal. 

M  sture 

5.57 

31.61 

54.45 

8.37 

1.20 

5.41 

it! 

5.91 

Suhur 

.92 

Bull.  290—06 14 
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OPERATIONS    OF    FUEL-TESTING     PLANT    IN    L90f 


TVst  7.'?,  West  Virginia  No.  16  A. 

Size  as  shipped,  over  \  inch.  Size  as  use.],  finely 
crushed.     Raw.     Duration  of  test,  60  hours. 

( loa  1  cha  rged pounds. .  14,000 

Coke  produced do 9,700 

Breeze  produced do 384 

Coke  produced percent..     69.29 

Breeze  produced do —      2. 74 

Total  percentage  yield 72.03 

Remarks.  Light  gray  and  silvery;  much  de- 
posited carbon  to  which  high  yield  is  due.  Fine 
hard,  heavy  coke 

IVsl  45,  Wesl  Virginia  No.  1<>  B. 

Size  as  shipped,  slack.  Size  as  used,  finely 
crushed.    Raw.     Duration  of  test,  72  hours. 

( !oal  Cha  rged pounds. .   21 ,000 

Coke  produced do....     8,124 

Breeze  produced do —        276 

Coke  produced percent..     67.70 

Breeze  produced do —      2.30 

Total  percentage  yield 70.00 

Remarks.— Fine    heavy    coke.    Silvery    color. 

Breakage  practically  perfect;  large  pieces.     G 1 

Eoundr3    coke   if   sulphur  was   reduced   a    little. 
High  yield  due  to  deposited  carbon. 

Tesl   »s.  \\  res1  Virginia  N«>.  L6  B,  washed. 

Size  as  Shipped,  slack.  Size  as  used,  finely 
crushed.     Duration  of  test,  47  hours. 


COKING  TESTS. 

Test  48,  A\>st  Virgil 


a  No.  16  B. — Continued. 


Coal  charged pounds. .  12,000 

Coke  produced do 7,984 

Breeze  produced do 289 

Coke  produced percent..    66.53 

Breeze  produced do 2.  41 

Total  percentage  yield 68. 94 

Remarks.— Light  gray  and  silvery.  Light  coke. 
Brittle.  Ash  and  sulphur  reduced  by  washing, 
but  physical  properties  not  so  good  as  coke  from 
raw  charge.     High  yield  due  to  deposited  carbon. 

Test  4!>,  \\>st  Virginia  No.  16  B,  washed. 

Size  as  shipped,  slack.  Size  as  used,  finely 
crushed.     Duration  of  tests,  25  hours. 

Coal  charged pounds. .     7,800 

Coke  produced do 5,201 

Breeze  produced do I7.r> 


Coke  produced per  cent. .     66.  76 

Breeze  produced do 2.24 

Total  percentage  yield 09.00 

Remarks.  Light  gray  and  silvery .  Lightcokc. 
Brittle.  \s'i  and  sulphur  reduced  I  y  washing, 
bu1  physical  properties  not  so  good  as  coke  from 
rawcharge.    High  yield  due  to  deposited  carhon. 


ANALYSES. 


Test    73. 

Test  ::,. 

Test  48. 

Test  49. 

Coal. 

Coke. 

Coal. 

Coke. 

CoaL 

Coke. 

Coal. 

Coke. 

Moist  lire 

2.93 
35.20 

0.54 
1.31 

5.  70 
32.  52 

0.40 

1 .  55 

5.  31 
32.83 

0.  :<7 
1.18 

4.  59 
33.90 

0.38 

Volatile  matter 

2.35 

l'i  sed  carbon 

55.  26 

89.07 

53.  14 

85.  61 

55  89 

89.  87 

55.71 

88.  91 

Ash 

6.61 

9.08 

8.34 

12.44 

5.  97 

8.  58 

5.80 

8.  36 

Sulphur 

0.92 

0.81 

1.20 

1 .  23 

0.  97 

0.91 

().  95 

(1.  89 

WEST  VIRGINIA   NO.  17. 

Bituminous  coal  from  a  country  bank  2\  miles  above  Bretz,  Preston  County,  \V.  Vaj 
on  the  Morgantown  and  Kingwood  Railroad.  This  coal  was  furnished  by  the  Elkins  Coa 
Company,  of  Bretz,  \V.  Va. 

This  sample,  which  consisted  of  run-of-mine  coal,  was  loaded  under  the  supervision  of 
Inspector  J.  W.  Groves  and  hauled  to  the  Morgantown  and  Kingwood  Railroad.  It  was 
iced  in  making  washing  tesl  No.  L32,  coking  test  No.  60,  steaming  tests  Nos.  225  and  226, 
and  steaming  tesl  on  washed  coal  No.  230. 

Two  mine  samples  (Nos.  2056  and  2057)  were  taken  from  a  prospect  hole  about  one- 
fourth  mile  below  the  country  bank  from  which  the  coal  was  shipped. 


TESTS WEST    VIRGINIA. 
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aboratory  number. 
ir-drying  loss 


'Moisture 

Volatile  matter, 
prixed  carbon  .  . 
if  Ash 


(Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen. , 

ilorific  value  determined: 

Calories 

British  thermal  units. 


Mine  samples. 


2056 
2.30 

3.  22 

29.  54 

59.91 

7.  33 

1.73 


7,775 
13,995 


2057 
3.10 

4.  05 
28.  70 
61.  65 

5.  CO 
1.  16 


Car 
sample. 


2332 

2.  50 

3.  46 

27.  29 
61.  13 

8.12 
1.45 

4.  68 
76.98 

1.37 
7.40 

7, 705 
13, 869 


STEAMING  TESTS. 


Test  225,  West  Virginia  No.  17. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
inch,  11  per  cent;  ^  inch  to  1  inch,  11  per  cent ;  ', 
.ch  to  \  inch,  16.2  per  cent;  under  \  inch,  61.8  per 
nt.  Duration  of  test,  9.92  hours.  Kind  of 
ate,  rocking. 

Test  226,  West  Virginia  No.   17. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
nch,  16.5  per  cent;  \  inch  to  1  inch,  14  per  cenl . 


\  inch  to  \  inch,  15.3  percent;  under  \  inch,  54.2  per 
cent.  Duration  of  test,  9.97  hours.  Kind  of 
grate,  rocking. 

Test  230,  West  Virginia  No.  17, washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  29.6  per  cent;  \  inch  to  1  inch,  20.2  per  cent; 
\  inch  to  \  inch,  15.7  per  cent;  under  \  inch,  34.5 
percent.  Duration  of  test,  10.07  hours.  Kind  of 
grate,  rocking. 


M  INCH  LI. AN  KOI  S    IT  K.MS. 


ating  value  of  coal B.  T.  U.  per  pound  dry  coal   . 

rce  of  draft : 

Under  stack  damper inch  water. . 

A.bove  fire do 

mace  temperature °F. . 

y  coal  used  per  square  foot  of  grate  surface  per  hour pounds. . 

Divalent  water  evaporated  per  square  foot  of  water-heating  surface 
)er  hour • pounds. . 

rcentage  of  rated  horsepower  of  boiler  developed 

iter  apparently  evaporated  per  pound  of  coal  as  fired pounds. 

iter  evaporated  from  and  at  212  °F.: 

Per  pound  of  coal  as  fired do 

Per  pound  of  dry  coal do 

Per  pound  of  combusti  ble do 

mciency  of  boiler,  including  grate per  cent. . 

Ckl  as  fired: 

Per  indicated  horsepower  hour pounds. . 

!  Per  electrical  horsepower  hour do 

I y  coal: 

Per  indicated  horsepower  hour do 

$>  Per  electrical  horsepower  hour do 


Test  225.    Test  220.    Test  230 


14,540 


2,392 
17.64 

3.17 
89.0 
8.03 

9.  61 
10.  05 
11.01 
66.29 

2.94 
3.  63 

2.81 
3.  47 
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OPERATIONS-   OF    FUEL-TESTING    PLANT    IN     L905. 


ANALYSES. 


Test  225. 

Test  226. 

Test  230. 

Test  225. 

Test  226. 

Test  230 

Proximate. 

4.14 
27.89 
60.87 

7.10 

4.10 
27.  92 
60.58 

7.40 

4.  35 
28.35 
61. 13 

6. 17 

Ultimate. 
Carbon « 

80.  T'.i 
4.51 
4.51 
1.44 
1.34 
7.41 

80.  59 
4.49 
4.50 
1.44 
1.  26 
7.72 

81.5 

Volatile  matter 

Hydrogen  " 

( >xygen " 

4.5 
4.5 

Ash . . 

Nitrogen" 

1.4 

100.00 
1.28 

100.00 
1.21 

100.00 
L.36 

Ash 

6.1 

Sulphur 

100.00 

100.00 

100.0 

a  Figured  from  car  sample.  • 

WASHING  TEST. 
Test  1 :?'.'.  West  Virginia  No.  17. 
Size  as  shipped,  run  of  mine.    Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart,  modified. 

Raw  coal pounds..  29, » 

Washed  coal do....  24,76J 

Refuse do 4,76J 

\\  \I.VSKS. 


Moisture 

Volatile  matter 
Fixed  carbon  . . 

Ash 

Sulphur 


Test  132. 


Raw  coal. 


3.46 

27.29 

61.13 

8.12 

1.45 


Washed 
coal. 


;,.  3 


1.1 


COKING  TEST. 
Tesl  60,  West   Virginia  No.   L 7,  washed. 

Size  as  shipped,  run  of  mine.    Size  as  used,  finely  crushed.     Duration  of  test,  42  hours. 

Coal  charged pounds. .  10, Of 

Coke  produced do 6,6< 

Breeze  produced do 2( 

Coke  produced per  cent. .     66.  '> 

Breeze  produced do 2.! 

Total  percentage  yield 69.  < 

Remarks.— Light  gray  and  silvery.     Good  weight  coke.     Brittle  and  breaks  badly.     High  yield  duel 
deposited  carbon.     This  was  outcrop  coal,  and  results  are  exceedingly  good  under  these  circumstance 


TESTS WEST    VIRGINIA. 
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ANALYSKS. 


Tes1  60. 


Moisture 

Volatile  matter 
Fixed  carbon... 

Ash 

Sulphur 


WEST  VIRGNIA  NO.  IS. 

Bituminous  coal  from  Glen  Alum  mine,  Glen  Alum  Fi  si  Company,  Glen  Alum,  Mingo 
County,  W.  Va.,  on  the  Norfolk  and  Western  Railway. 

This  sample  consisted  of  run-of-mine  coal,  and  was  loaded  under  the  supervision  of 
Inspector  J.  W.  Groves.  Tt  was  used  in  making  coking  tests  Nos.  74  and  78,  steaming 
tests  Nos.  259,  261,  and  262,  and  producer-gas  test  No.  80. 

Two  mine  samples  were  taken  from  this  mine  for  chemical  analysis,  as  follows:  No. 
2348  from  a  crosscut  900  feet  from  the  drift  mouth,  and  No.  2349  from  room  19,  off  the 
twentieth  entry,  3,000  feet  from  the  drift  mouth. 


CHEMICAL  ANALYSES. 

• 

Mine  samples. 

Car 
sample. 

Laboratory  number : 

2348 
1.50 

2.81 

31.  67 

59.02 

6.50 

0.66 

2349 
2.40 

4.04 
31.25 
59.55 

5.16 
.64 

2527 

1.60 

2.86 

p 

rs 

5 

33.  23 

Fixed  carbon 

58.08 

i 

JAsh..                            

5.83 

^ 

[Sulphur 

.67 

1 

5.  01 



78.  38 

i 

1.43 

J 

8.68 

'a 

lorific  value  determined: 

7,754 
13,957 

7,836 

j 

14, 106 

STEAMING  TESTS. 


Test  259,  West  Virginia  No.  18. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
inch,  44.8  per  cent;  \  inch  to  1  inch,  18.1  per  cent; 
inch  to  \  inch,  12  per  cent;  under  \  inch  25.1 
;r  cent.  Test  run  on  an  ordinary  Frost  fire-tube 
i,t>iler.  Duration  of  test,  9.95  hours.  Kind  of 
rate,  rocking. 

Test  261,  West  Virginia  No.  18. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
nch,  22.4  per  cent;  \  inch  to  1  inch,  20  percent; 


\  inch  to  \  inch,  17.1  per  cent;  under  \  inch,  40.5 
per  cent.  Duration  of  test,  10  hours.  Kind  of 
grate,  rocking. 

Test  262,  West  Virginia  No.  18. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  47.7  per  cent;  \  inch  to  1  inch,  17.2  per  cent; 
J  inch  to  \  inch,  11.9  per  cent;  under  \  inch,  23.2  per 
cent.  Duration  of  test,  10.07  hours.  Kind  of 
grate,  rocking. 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


MISCELLANEOUS    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. . 

Force  of  draft: 

Under  stack  damper inch  water. . 

Above  fire do 

Furnace  temperature °F. . 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. . 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface 
per  hour pounds.. 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. . 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  Of  coal  as  fired do 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate percent.. 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. . 

Per  electrical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  elect  rical  horsepower  hour do 


Test  259. 


14,476 

0.18 
.15 

(a) 


b  100.0 

7.38 

8.73 
9.00 
9.71 
60.04 

3.24 
4.00 

3.14 
3.88 


Test  261. 

14,414 

0.39 

.13 

2,590 

17.80 


3.  35 

93.8 
8.46 

10.  17 
10.  49 

11.41 

70.  28 

2.  78 

3.  43 

•2.  69 
3.33 


a  Too  low  to  read  with  pyrometer. 

ANALYSES. 


>>  Approximated. 


Test  259. 

Test  261. 

Test  262. 

Test  259. 

Test  261. 

Test  1 

Proximate. 
Moisture 

3.07 
32.71 
58.12 

6.10 

3.02 
32.79 
57.  66 

6.53 

2.74 
32.52 
58.02 

0.72 

Ultimate. 
Carbon " 

80.  45 
4.82 
6.  30 
1.46 
0.68 
6.29 

80.08 
4.79 
6.  26 
1.46 
0.68 
6.73 

79. 

Volatile  matter 

Hydrogen  " 

4. 

0. 

Ash 

1. 

0.' 
6.< 

100.00 
0.66 

100.00 
0.  66 

100.00 
0.69 

Ash 

Sulphur 

100.00 

100.00 

100.( 

a  Figured  from  car  sample. 

PRODUCER-GAS  TEST. 

Test  80,  West  Virginia  No.   18. 

Size  as  shipped,  run  of  mine.     Size  as  used,  over  1  inch,  69  per  cent;  -J  inch  to  1  inch,  13  percent 
±  inch  to  \  inch,  7  percent,  under  \  inch,  11  percent.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 197. 

Average  B.  T.  U.  gas,  per  cubic  foot 158. 

Total  coal  fired pounds. .  ll,2f 
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COAL  CONSUMED  IN  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


Test  80. 

Coal  as 
fired. 

Dry  coal. 

Com- 
bustible. 

Per  electrical  horsepower: 

Available  for  outside  purposes 

1.20 
1.14 

1.02 
0.97 

1.27 
1.20 

1.08 
1.02 

1.17 
1.11 

1.00 
0.94 

1.24 
1.17 

1.05 
0.99 

1   10 

Developed  at  switch  board 

1  04 

Per  brake  horsepower: 

88 

Equivalent  used  by  producer  plant. 
Per  electrical  horsepower: 

1  17 

Developed  at  switch  board 

1.  10 

Per  brake  horsepower: 

Available  for  outside  purposes 

0.99 

Developed  at  engine 

.94 

ANALYSES. 


Test  80. 

Test  80. 

Coal. 
Moisture 

2.GG 
32.  71 

5.74 

Gas  by  volume. 
Carbon  dioxide  (CO2).-. 

8.  G 

21.5 

12  9 

Ash 

Methane  (CH4) 

3.7 

53.  3 

100.  00 
0.05 

Sulphur 

100.0 

COKING  TESTS. 


Test  74,  West  Virginia  No.  18. 

Size  as  shipped,  run  of  mine.     Size  as  used,  not 
crushed      Raw.     Duration  of  test,  43  hours. 

Coal  charged pounds 

Coke  produced do.. 

Breeze  produced do. . 


.per  cent 
....do.. 


Coke  produced 

Breeze  produced 

Total  percentage  yield 72.  95 

Remarks.— Light  gray  and  silvery.    Good,  hard, 
heavy  coke.     High  yield  due  to  deposited  carbon. 


12,000 

8,444 

309 

70.37 
2.58 


Test  78,  West  Virginia  No.  18. 

Size  as  shipped,  run  of  mine.     Size  as  used, 
finely  crushed.    Raw.    Duration  of  test,  48  hours. 

Coal  charged pounds..  12,000 

Coke  produced do 8, 422 

Breeze  produced do 340 

Coke  produced per  cent. .     70. 18 

Breeze  produced do 2.83 

Total  percentage  yield 73. 01 

Remarks. — Light  gray  and  silvery.    Good,  hard, 
heavy  coke.    High  yield  due  to  deposited  carbon. 


ANALYSES. 


Test  74. 


Coal. 


Coke. 


Test  78. 


Coal. 


Coke. 


Moisture 

Volatile  matter 
Fixed  carbon . . 

Ash 

Sulphur 


3.42 

32.  82 

57. 02 

6.74 

0.70 


0.63 

.97 

89.54 


4.18 

32.08 

57.  69 

6.05 

0.  61 


0.69 
1.19 
39.47 
8.  65 
0.  53 
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WEST  VIRGINIA   NO.   19. 

Bituminous  coal  from  McDonald  mine,  White  Oak  Coal  Company,  McDonald,  Fayette 
County,  W.  Va.,  on  the  Chesapeake  and  Ohio  Railway. 

This  sample  consisted  of  run-of-mine  coal  and  was  loaded  under  the  supervision  of 
Inspector  J.  W.  Groves.  It  was  used  in  making  coking  tests  Nos.  79  and  83  and  steaming 
tests  Nos.  285  and  289. 

Two  mine  samples  were  taken  from  this  mine  for  chemical  analysis,  as  follows:  No.  2359 
from  room  11  off  the  eighteenth  left  entry,  7,720  feet  from  the  drift  mouth;  No.  2360 
from  room  16  on  the  sixteenth  right  entry,  7,600  feet  southwest  of  the  drift  mouth. 

CHEMICAL   ANALYSES. 


Laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  matter. 
Fixed  carl  xm. .. 

JAsh 

[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 


Calorific  value  determined: 
Calories 

British  thermal  units. . 


Mine  samples. 


2359 
2.  50 

3.26 
21.57 
72.71 

2.  46 

.78 


8,207 
14,773 


2360 
2.80 

3.51 
21.11 
72. 83 

2.55 
.53 


Car 

sample. 


2549 
2.  30 

2.  96 
22.  74 
69. 29 

5. 01 
.89 

4.81 
81.64 

1.57 


8,014 
14,425 


- 


STEAMING  TESTS. 


Test  285,  West  Virginia  No.  19. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  14.8  per  cent;  %  inch  to  1  inch,  ll.G  per  cent; 
I  inch  to  J  inch,  15.3  percent;  under  \  inch,  58.3  per 
cent.  Duration  of  test,  9.97  hours.  Kind  of 
grate,  rocking. 


Test  289,  West  Virginia  No.  10. 


Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  13.4  per  cent;  J  inch  to  1  inch,  11.7  per  cent; 
J  inch  to  \  inch,  16.2  percent;  under  \  inch,  58.7  per 
cent.  Duration  of  test,  8  hours.  Kind  of  grate, 
plain. 


MISCELLANE< >US    ITEMS. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal 

Force  of  draft: 

Under  stack  damper inch  water 

Above  fire do. . 

Furnace  temperature °F 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface  per  hour 
pounds  

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds . 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do. . . 

Per  pound  of  dry  coal do. . 

Per  pound  of  combustible do. . . 

Efficiency  of  boiler,  including  grate per  cent 


Test  285. 


14,618 


Test 


14,571 


0.  45 

0.  56 

.22 

.12 

2,419 

2,065 

15.  55 

13.86 

2.92 

2.84 

81.8 

79.6 

8.  53 

8.25 

10.20 

9.94 

10.  45 

10.26 

11.48 

11.45 

69.04 

68.00 
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Coal  as  fired: 

Per  indicated  horsepower  hour pounds . 

Per  electrical  horsepower  hour do. . . 

Dry  coal: 

Per  indicated  horsepower  hour do. . . 

Per  electrical  horsepower  hour do. . . 


Test  285. 


Test  289. 


2.84 
3. 51 


2.76 
3.40 


ANALYSIS. 


Proximate. 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 


Sulphur. 


Test  285. 

Test  289. 

2.44 

3.07 

20. 59 

20.58 

70.43 

69.66 

6.54 

6.69 

100.00 

100.00 

0.92 

1.04 

Ultimate 

Carbon  a 

Hydrogen  a 

Oxygen  a 

Nitrogen  o 

Sulphur 

Ash 


Test  285. 


100. 00 


Test  289. 


82.72 

82.43 

4.54 

4.52 

3.51 

3.49 

1.59 

1.59 

.94 

1.07 

6.70 

6.90 

100.00 


i  Figured  from  car  sample. 


COKING  TESTS. 


Test  79,  West  Virginia  No.  19. 

Size  as  shipped,  run  of  mine.    Size  as  used, 
finely  crushed.     Raw.     Duration  of  test.  49  hours. 

Coal  charged pounds. .  12, 000 

Coke  produced do 7,692 

;  Breeze  produced do 258 

Coke  produced per  cent . .    64.  10 

Breeze  produced do 2.15 


Total  percentage  yield 66.  25 

Remarks.— Dull  -gray  color;    slightly   silvery. 
Light  weight.     Poor,  dense  coke. 


Test  83,  West  Virginia  No.  19. 

Size  as  shipped,  run  of  mine.    Size  as  used 
finely  crushed.    Raw.    Duration  of  test,  53  hours. 

Coal  charged pounds..  12,000 

Coke  produced do 7,914 

Breeze  produced do 283 


Coke  produced per  cent. .     65. 95 

Breeze  produced do 2.36 


Total  percentage  yield 68.  31 

Remarks.— Dull-gray  color,  with  slight  silvery 
luster;  cell  structure  small.  Much  heavier  and 
better  than  in  test  79. 


ANALYSES. 


Test  79. 

Test  83. 

Coal. 

Coke. 

Coal.          Coke. 

Moisture 

2.82 

20.63 

70.30 

6.25 

*    1.00 

0.38 

1.68 

89.96 

7.98 

.77 

2.43 
21.34 
70.50 

5.73 
.96 

0.  45 

Volatile  matter 

.55 

Fixed  carbon 

91.57 

Ash 

7.43 

Sulphur 

.82 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


WEST  VIRGINIA  NO.  20. 

Bituminous  coal  from  Keystone  mine,  Stevens  Coal  Company,  Acme,  Kanawha  County, 
\V.  Ya.,  on  the  Chesapeake  and  Ohio  Railway. 

This  sample  consisted  of  run-of-mine  coal  and  was  loaded  under  the  supervision  of  Inspec- 
tor J.  W.  Groves.  It  was  used  in  making  washing  test  No.  135,  coking  tests  Nos.  80,  84,  87, 
and  92,  steaming  tests  Nos.  272  and  273,  steaming  tests  on  washed  coal  Nos.  264  and  200, 
and  producer-gas  test  No.  82. 

Two  mine  samples  were  taken  in  this  mine  for  chemical  analysis,  as  follows:  No.  2375 
from  a  point  in  the  left  entry  4,000  feet  east  of  the  drift  mouth;  No.  237(5  from  room  10  off 
the  fifth  right  entry,  3,500  feet  east  of  the  drift  mouth. 

CHEMICAL  ANALYSES. 


Mine  samples . 

Car  samples. 

Ls 

2375 
1.  40 

'_'.  (if. 

33.30 

59.  GO 

4.44 

1.14 

237G 
l.iiO 

2.84 

33.18 

58. 75 

5.  23 

1.35 

2556 

2.10 

2.82 

32.20 

56.95 

8.03 

1.38 

5. 10 

70.  74 

1 .  34 

7.  35 

7,648 
13,700 

2026 

1.90 

2.89 

o 

32.  53 

0 

511.95 

>i 
o 

f  Ash 

7.  03 

C* 

1.50 

%J 

H 

~ 

Oxygen 

Ca 

lorific  value  determined: 
Calories 

7,982 
I  1,368 

STEAMING  TESTS. 


Test   i7i,  West  Virginia  No.  20. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  31.1  percent;  £  inch  to  1  inch,  22.3  percent; 
J  inch  to  \  inch.  19.4  percent;  under  \  inch,  27.2  per 
cent.  Duration  of  test,  9.92  hours.  Kind  of 
grate,  rocking. 

Test  273,  West  Virginia  No.  20. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  27.7  per  cent;  \  inch  to  1  inch,  20  per  cent; 
\  inch  to  ^inch,  18.5  percent ;  under  ',  inch,  33.8 per 
cent.  Duration  of  test,  9.87  hours.  Kind  of 
grate,  rocking. 


Test  264,  West  Virginia  No.  20,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  23  per  cent ;  \  inch  to  1  inch,  23.7  per  cent; 
J  inch  to  \  inch.  25.4  percent;  under  \  inch,  27.9  per 
cent.  Duration  of  test,  9.97  hours.  Kind  of 
grate,  rocking. 

Test  2(H>,  AVest  Virginia  No.  20,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  30.9  percent ,  \  inch  to  1  inch,  24.4  percent; 
i  inch  to  \  inch,  21.2  percent;  under  \  inch,  23.5  per 
cent.  Duration  of  test,  10  hours.  Kind  of 
grate,  plain. 
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M I SCELL A X  E<  >l TS    ITEM S . 


Heating  value  of  coal B.  T.  U.per  pound  dry  coal. 

Force  of  draft: 

Under  stack  damper inch  water. 

Above  fire do. . . 

Furnace  temperature °F. 

Dry  coal  used  per  square  foot   of  grate   surface  per  hour, 
pounds 


Equivalent  water  evaporated  per  square  foot  of  water-heat- 
ing surface  per  hour pounds. . 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound   of  coal  as  fired, 
pounds 

Water  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired pounds. . 

Per  pound  of  dry  coal do 

Per  pound  of  combustible do 

Efficiency  of  boiler,  including  grate per  cent. . 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. . 

Per  electrical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


0.31 
.09 


2.80 

78.5 

8.24 


10.11 
11.21 
68.  75 

2. 86 
3.53 

2.80 
3.45 


>st  273. 

Test  264. 

14,083 

14,584 

0.40 

0.38 

.10 

.16 

2,274 

2,520 

16. 57 

17.23 

2.98 

3.23 

83.6 

90.5 

8.13 

8.41 

9.75 

10.09 

10.04 

10.46 

11.19 

11.21 

68.85 

69.26 

2.90 

2.80 

3.58 

3.46 

2.82 

2.70 

3.48 

3.34 

Test  266. 


14,530 

0.35 

.10 

2,392 

15. 73 

3.09 

86.7 

7.97 

9.54 
9.85 
10.56 
65.47 

2.96 
3.66 

2.87 
3.55 


ANALYSES. 


Test  272. 

Test  273. 

Test  264. 

Test  266. 

Proximate. 

2.21 
32.55 
57.31 

7.93 

2.89 
31.75 
56.  93 

8.43 

3.49 
32.94 
58.37 

5.20 

3.14 

33.  40 

57.93 

Ash 

5.53 

100. 00 
1.28 

100. 00 
1.50 

100. 00 
1.06 

100. 00 
1.10 

Ultimate. 

79.20 
5.00 
5.00 
1.38 
1.31 
8.11 

78.49 
4.95 
4.97 
1.37 
1.54 
8.68 

81.75 
5.17 
5. 16 
1.43 
1.10 
5.39 

81.45 

5.15 

Oxygen  o 

5.13 

Nitrogen  a 

1.42 

Sulphur 

1.14 

Ash 

5.71 

100.00 

100. 00 

100. 00 

100.00 

o  Figured  from  car  sample. 


220  OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 

PRODUCER-GAS  TEST. 
Test  83,  West  Virginia  No.  20. 

Size  as  shipped,  run  of  mine.     Size  as  used,  not  determined.     Duration  of  test,  50  hours. 

Average  electrical  horsepower 196. 3 

Average  B.  T.  U.  gas.  per  cubic  foot 150.3 

l\.i  a  1  coal  fired pounds. .  12, 150 

COAL  CONSUMED  IN  PRODUCER  (POUNDS  PER  HORSEPOWER  PER  HOUR). 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  bii  producer  plant 

Per  electrical  horsepower: 

Available  for  outside  purposes. 

Developed  a1  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test  82. 


(';.,a,,;,s    Dry  coal.   .  (\,m", 
bred.  i         '     bustiUe. 


1.31 
1.24 


1.12 
1.05 


1.39 
1.31 


1.18 
1.11 


1.29 
1.22 


1.09 
1.03 


1 .  36 
1.29 


1.19 
1.12 


1.01 
0.95 


1.26 
1.19 


1.07 
1.01 


ANALYSES. 


Test  82. 

Test   82. 

Coal. 
Moisture 

1.83" 

32.94 

57. 63 

7.60 

Gas  by  volume. 
Carbon  dioxide  (CO2) 

8.3 

Volatile  matter 

Carbon  monoxide  (CO) 

21.0 

Fixed  carbon 

13.1 

Ash 

Methane  (CI hi 

Nitrogen  (N2) 

100.00 
1.71 

Sulphur 

100.0 

WASHING  TEST. 
Test  135,  West  Virginia  No.  30. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches.     Jig  used,  Stewart  modified. 

Raw  coal pounds . .  49, 150 

Washed  coal do. ...  42,590 

Refuse do 6, 500 
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ANALYSES. 


Test  135. 

Raw  coal. 

Washed 
coal. 

Moisture 

2.82 

32.20 

56.95 

8.03 

1.38 

5.70 

Volatile  matter 

Fixed  carbon 

A  sh 

4.64 
1.07 

Sulphur 

COKING  TESTS. 


Test  80,  West  Virginia  No.  20. 

Size  as  shipped,   run  of  mine.     Size  as  used, 
finely  crushed.    Raw.     Duration  of  test,  42  hours. 

Coal  charged pounds. .  12,000 

Coke  produced do 8,385 

Breeze  produced do 262 


Coke  produced percent..     69.88 

Breeze  produced do 2. 18 

Total  percentage  yield 72. 06 

Remarks.— Light  gray  and  silvery.     Fine  coke. 
Very  heavy.     High  yield  due  to  deposited  carbon. 

Test  84,  West  Virginia  No.  20,  washed. 

Size  as  shipped,   run  of  mine.     Size  as  used, 
finely  crushed.     Duration  of  test,  50  hours. 

Coal  charged pounds. .  12,000 

Coke  produced do 8,037 

Breeze  produced do 208 


Coke  produced per  cent    66.  98 

Breeze  produced do 1.  73 

Total  percentage  yield 68.  71 

Remarks.— Light  gray  and  silvery.  Breakage 
badly  cross-fractured  and  irregular,  but  coke  of 
good  foundry  size.  Results  do  not  warrant  wash- 
ing. Sulphur  and  ash  in  coke  from  raw  coal  are 
both  low,  and  coke  from  washed  coal  not  as  good, 
physically,  as  that  from  raw  coal. 


Test  87,  West  Virginia  No.  20,  washed. 

Size  as  shipped,  run  of  mine.     Size  as  used,  not 
crushed.    Duration  of  test,  53  hours. 

Coal  charged pounds. .  12,000 

Coke  produced do 7,893 

Breeze  produced do 302 


Coke  produced per  cent. .    65.  78 

Breeze  produced do 2.52 

Total  percentage  yield 68. 30 

Remarks.— Light  gray   and   silvery.     Results, 
irrant  washing. 


same  as  in  test  84.     Do  not 


Test  92,  West  Virginia  No.  20. 

Size  as  shipped,  run  of  mine.    Size  as  used, 
finely  crushed.    Raw.     Duration  of  test,  46  hours. 

12,000 

8,292 

264 


Coal  charged . 


pounds 


Coke  produced do . 

Breeze  produced do. 


Coke  produced. . 
Breeze  produced, 


.percent 
....do.. 


69.10 
2.20 


Total  percentage  yield 71. 30 

Remarks.— Light  gray  and  silvery.  Fine  coke. 
Very  heavy.  High  yield  due  to  deposited  carbon. 
Breakage  not  so  good  as  test  80.  Sulphur  a  little 
high. 


ANALYSES. 


Test  80. 

Test  84. 

Test  87. 

Test  92. 

Coal. 

Coke. 

Coal. 

Coke. 

Coal. 

Coke. 

Coal. 

Coke. 

Moisture '. 

3.79 

32.24 

56.49 

7.48 

1.44 

0.17 
1.08 
89.01 
9.74 
1.10 

5.34 

32.56 

57.00 

5.10 

1.09 

0.29 
0.46 
91.73 
7.52 
0.90 

4.47 
32.79 

57.87 
4.87 
1.02 

0.17 
0.81 
92.29 
6.73 
0.85 

3.01 

32.40 

56.60 

7.99 

1.62 

0.18 

Volatile  matter 

Fixed  carbon 

Ash 

0.57 
87.95 
11.30 

Sulphur 

1.30 
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WEST  VIRGINIA  NO.  81. 

Bituminous  coal  from  Gas  mine,  Winifrede  Coal  Company,  Winifrede,  Kanawha  County, 
\V.  \  a.,  on  the  Chesapeake  and  Ohio  Railroad. 

This  sample  consisted  of  run-of-mlne  coal,  and  was  loaded  under  the  supervision  of 
Inspector  J.  W.  Groves.  The  following  tests  were  made:  Washing  test  No.  136,  coking 
tests  Nos.  82  and  91,  steaming  tests  Nos.  274,  275,  and  29(i,  and  steaming  test  on  washed 
coal  No.  2(37. 

Two  mine  samples  were  taken  from  this  mine  for  chemical  analysis,  as  follows:  No.  2H77 
from  room  12  off  the  third  left  entry,  1,400  feet  southeast  of  the  drift  mouth:  No.  2378  from 
room  10  off  the  first   left  entry,  800  feet  southeast  of  the  drift   mouth. 

CHEMICAL  ANALYSES. 


Mine  samples. 


Car 
sample, 


Laboratory  number. 
Air-drying  loss 


Moisture 

Volatile  matter 

Fixed  carbon 

(Ash 

[Sulphur 

Hydrogen 

('arl)on 

Nitrogen 

<  >xygen 

Calorific  value  determined: 

Calorics 

British  t  hernial  unit--. 


_>.i77 

•J.  no 

3.57. 
36.  76 
56.05 

3. 62 
1.14 


7,874 
14,173 


2378 
2.30 

3.  71' 

35.95 

56.21 

4.12 

1.16 


2572 
2.10 

3.57 

36. 38 
55.20 

4.85 
1.32 
.-,.33 
77.411 
1.49 
9.52 

7,74'.) 
13,948 


STEAMING  TESTS. 


lest   ;;  J,  West  Virginia  N< 


i\ 


Size,  as  shipped,  run  of  mine,    size  as  used,  over 

1  inch,  66.3  percent:  \  inch  to  1  inch.  15.7  percent; 
I  inch  to  \  inch,  10.8  percent:  under  ',  inch,  7.2  per 
cent.  IUiration  of  test,  7.30  hours.  Kind  of 
.urate.  locking. 

Test  '.*:.-,,  West  Virginia  No.  21. 

Size  as  shipped,  run  of  nunc.  Size  as  used,  over 
l  inch,  ii  pei  cent,  \  inch  to  l  inch,  15.3  percent; 
\  inch  to  h  inch,  11.5  percent;  under  \  inch,  29.2  per 
cent.  Duration  of  test,  9.05  hours.  Kind  of 
grate,  plain. 


Test   id",.  West  Virginia  No.  t\,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
I  inch,  36.2  percent;  \  inch  to  1  inch,  26.6  per  cent; 

|  inch  to  \  inch,  17.7  percent;  under  j  inch,  19.5  per 
cent.  Duration  of  test,  10.02  hours.  Kind  of 
grate,  plain. 

Test  296,  West  Virginia  No.  21. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  40  per  cent;  \  inch  to  1  inch,  20  per  cent ;  ] 
inch  to  \  inch,  14.7  percent;  under  \  inch,  25.3  per 
cent.  Duration  of  test,  7.15  hours.  Kind  of 
grate,  plain. 


TESTS WEST    VIRGINIA. 

MISCELLANEOUS    ITEMS. 
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Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

Force  of  draft: 

Under  stack  damper inch  water. 

A  bove  fire do . . . 

Furnace  temperature °  F. 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour, 
pounds 

Equivalent  water  evaporated  per  square  foot  of  water-heat- 
ing surface  per  hour pounds. 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired, 
pounds 

Water  evaporated  from  and  at  212  °  F.: 

Per  pound  of  coal  as  fired pounds. 

Per  pound  of  dry  coal do... 

Per  pound  of  combustible do... 

Efficiency  of  boiler,  including  grate per  cent. 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do. .. 

Dry  coal: 

Per  indicated  horsepower  hour do... 

Per  electrical  horsepower  hour. do... 


Test  274. 


Test  275. 


14,528 

0.49  I 
.13  ; 
2,776 

21.59 

3.99 
111.9 


9.94 

10.31 
10.87 
68. 53 

2.85 
3.51 

2.74 
3.39 


14,292 

0.54 

.11 

2,279 

16. 50 

3. 36 

94. 1 

8.  23 

9.80 
10.20 
11.05 
68.92 

2.88 
3.56 

2.77 
3.42 


Test  267. 


14,791 

0.40 

.10 

2,476 

16.87 

3.40 
95.4 

8.06 

9.67 
10.10 
10.64 
65.94 

2.92 
3.61 

2.80 
3.46 


Test  296. 


0.55 

.10 

2,561 

18.13 

3.63 
101.8 


9.69 
10.03 
10.96 
67.86 

2.92 
3.60 

2.82 
3.48 


ANALYSES. 


Test  274. 

Test  275. 

Test  267. 

Test  296. 

Proximate. 

3.60 
36. 30 
55.44 

4.66 

3.90 
34.31 
55.75 

6.04 

4.24 
36.46 
55.63 

3.67 

3.42 

34.26 

56.20 

6. 12 

ulphur 

100.00 
1.03 

100. 00 
1.13 

100.00 
1.07 

100.00 
1.22 

Ultimate. 
arbon  a 

80.77 
5.15 
6.62 
1.56 
1.07 
4.83 

79.  43 
5.06 
6.52 
1.53 
1.18 
6.28 

81.58 
5.19 
6.72 
1.56 
1.12 
3.83 

79.33 

5.04 

6.51 

1.52 

1.26 

sh 

6.34 

100.00 

100. 00 

100. 00 

100. 00 

a  Figured  from  car  sample. 
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OPERATIONS    OF    FUEL-TESTING     PLANT    IN    1905. 


WASHING  TEST. 

Test  136,  West  Virginia  No.  81. 

Size  as  shipped,  run  of  mine.    Size  as  used,  crushed  to  2  inches.    Jig  used,  Stewart  modified. 

pounds. .   24, 000 


Raw  coal. . . . 
Washed  coal. 

Refuse 


.do....  22,000 
.do....     2,000 


ANALYSES. 


Test  136. 

Raw  coal. 

Washed 

coal. 

3. 57 
36.38 
55. 20 

4.85 
1.32 

6. 35 

Ash 

3.  47 

1 .  00 

COKING  TESTS. 


Test  Hi,  West  Virginia  No.   i  1 . 

Size  as  shipped,  run  of  mine.    Size  as  used,  finely 
crushed.    Raw.     Duration  of  test  52  hours. 

Coal  charged pounds..  12,000 

Coke  produced do 8, 106 

Breeze  produced do 242 


crushed.     Duration  of  test,  44  hours. 

Coal  charged pounds. 

Coke  produced do.  . . 

Breeze  produced do.:. 

Coke  produced per  cent. 

Breeze  produced do. . . 


1 2,  (XX) 

7,816 

249 

1.5.  13 
2.08 


Coke  produced percent..     67.55 

Breeze  produced do 2.02 

Total  percentage  yield 69.  57 

Remarks.— Fine  coke.     Light  gray  and  silvery. 

Very  heavy.     High  yield  due  to  deposited  carbon. 

Good  foundry  coke. 

Test  91,  West  Virginia  No.  21,  washed. 
Size  as  shipped,  run  of  mine.     Size  as  used, finely 


Total  percentage  yield , 67.  21 

Remarks.— Light  gray  and  silvery.  High  yield 
due  to  deposited  carbon.  Breakage  very  irregu- 
lar, hut  pieces  Of  good  foundry  size.  Somewhat 
brittle.  Not  so  good  as  coke  from  raw  coal.  The 
raw  coal  and  resultant  coke  are  both  low  in  sul- 
phur and  ash  and  washing  is  of  no  commercial 
value. 


ANALYSES. 


Test  82. 

Test  91. 

Coal. 

Coke. 

Coal. 

Coke. 

3.55 

36.32 

55.  18 

4.95 

1.23 

0.24 

.81 

91.23 

7.72 
.98 

5.72 

36.  54 

54. 35 

3.39 

1.01 

0.55 

Volatile  matter 

1.03 

Fixed  carbon 

93. 16 

Ash 

5. 26 

Sulphur 

.76 

WYOMING  NO.  2. 

Bituminous  coal  from  Antelope  Nos.  1  and  2  and  Jumbo  mines,  Cambria  Fuel  Company, 
Cambria,  Weston  County,  Wyo.,  on  the  Burlington  system. 

This  sample  consisted  of  run-of-mine  coal  and  was  loaded  under  the  supervision  of  M.  R. 
Campbell,  of  the  United  States  Geological  Survey.  It  is  designated  as  Wyoming  No.  2  B 
in  the  following  tests:  Steaming  tests  Nos.  196,  210,  and  213,  and  producer-gas  test  No.  62.0 

Two  mine  samples  (Nos.  1376  and  1377)  were  taken  at  working  faces  at  widely  separated 
points  in  the  mine. 


oFor  tests  of  same  coal  received  during  1904  see  Bull.  U.  S.  Geol.  Survey  No.  261,  1905,  pp.  83, 115. 


TESTS WYOMING. 

CHEMICAL  ANALYSES. 
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Mine  samples. 

/     Car 
sample. 

Li 

1376 
4.70 

8.60 
37.13 
32.37 
21.90 

4.94 

1377 

3.80 

9.23 
36. 08 
33  72 
20.  97 

4.33 

2131 

4  50 

8  93 

36  52 

33  76 

c 

J  Ash 

20.79 

4.03 

4.88 

53.33 

.81 

P 

16.16 

Ca 

5,394 
9,709 

5,556 
10,001 

STEAMING  TESTS. 


Test  19<>,  Wyoming  No.  2  B. 


Size  as  shipped,  run  of  mine.  Size  as  used,  over 
I  inch,  54.3  per  cent;  \  inch  to  1  inch,  18.4  per  cent; 
\  inch  to  \  inch,  14.5  per  cent;  under  J  inch,  12  8  per 
cent.  Duration  of  test,  9.88  hours.  Kind  of 
grate,  plain. 

Test  210,  Wyoming  No.  2  B. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  34.8  per  cent;  \  inch  to  1  inch,  21.5  per  cent; 


\  inch  to  h  inch,  20.4  percent;  under  \  inch,  23.3  per 
cent.  Duration  of  test,  10.08  hours.  Kind  of 
grate,  rocking. 

Test  213,  Wyoming;  No.  2  B. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  40.4  percent;  h  inch  to  1  inch,  26.7  percent; 
\  inch  to  h  inch,  15.2  percent;  under  {  inch,  17.7  per 
cent.  Duration  of  test,  10.03  hours.  Kind  of 
grate,  rocking. 


MISCELLANEOUS    ITEMS. 


Test  196.    Test  210.    Test  213. 


Heating  value  of  coal B.  T.  U.  per  pound  dry  coal. 

Force  of  draft: 

Under  stack  damper inch  water. 

Above  fire do... 

Furnace  temperature °F. 

Dry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. 

Equivalent  water  evaporated  per  square  foot  of  water-heating  surface 
per  hour pounds. 

Percentage  of  rated  horsepower  of  boiler  developed 

Water  apparently  evaporated  per  pound  of  coal  as  fired pounds. 

Water  evaporated  from  and  at  212  °F.: 

Per  pound  of  coal  as  fired do... 

Per  pound  of  dry  coal do . . . 

Per  pound  of  combustible do. . . 

Efficiency  of  boiler,  including  grate per  cent. 

Coal  as  fired: 

Per  indicated  horsepower  hour pounds. 

Per  electrical  horsepower  hour do... 

Dry  coal: 

Per  indicated  he  rsepower  hour do . . . 

Per  electrical  horsepower  hour do. .. 


10,888 

0.59 

.19 

1,950 

22.61 

2.83 
79.3 
4.83 

5.66 
6.27 
8.54 
55.61 

5.00 
6.17 

4.51 

5.57 


0.68 

.20 

2,067 

25.66 

3.15 
88.3 
5.30 

6.19 
6.84 
9.01 
58.66 

4.57 
5.64 

4.13 
5.10 


10,751 

0.63 
a.  08 
2,228 
32.58 

3.56 

99.86 

4.72 

5.56 

6.10 

8.30 

54.79 

5.09 
6.28 

4.64 
5.72 


i 


a  .Forced  draft. 


Bull.  290—06- 


-15 
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OPERATIONS    OF    FUEL-TESTING    PLANT    IN    1905. 


ANALYSES. 


Test  196. 

Test  210. 

Test  213. 

Test  196. 

Test  210. 

Test  213. 

Proximate. 

9.64 
34.75 
34.68 
20.93 

9.55 
35.75 
35.73 

18.97 

8.94 
35.90 
33.70 
21.46 

Ultimate. 
Carbon  a 

58.01 
4.23 
8.93 
0.89 

60.09 
4.39 
9.25 
0.92 

57.08 

Volatile  matter 

Hydrogen  a 

Oxygen  « 

4.16 
8.80 

\sh 

Nit  rogen  a 

0.87 

Sulphur 

Ash 

100. 00 
4.32 

100.00         100.00 
3.95  |          5.03 

4.78             4.  At 
23.16           20.98 

o.52 
23.57 

100.00 

100. no 

100.00 

a  Figured  from  car  sample. 


PRODUCER-GAS  TEST 


Test  62,  Wyoming  No.  2  1$. 

as  shipped,  run  of  mine.    Size  as  used,  over  l  inch.  59  per  cent;  '.  inch  t<>  1  inch,  is  per  cent; 
J  inch  to  i  inch,  13  per  cent;  under  fcinch,  10  per  cent.     Duration  of  test,  49  hours. 

Average  eled  rical  horsepower / 192.9 

Average  B.  T.  U.  gas,  per  cubic  foot 146.6 

Total  coal  fired pounds . .  20, 400 

COAL    CONSUMED    IN    PRODUCER    'Poinds    PER    HORSEPOWER    PER    HOUR). 


Test   62. 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  al  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

1  >eveloped  a1  engine 

Equivalt  ni  used  by  product  r  plant. 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  hoard 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Coal  as     ])....„..,       Com- 
liiv.i.      m-  •     lL  bustible. 


2.28 
2.16 


L.93 

1.83 


2.40 
2.28 


2.05 

1.94 


2.08 
1.97 


1.77 
1.68 


2.20 
2.09 


1.59 
i .  50 


1.35 
1.28 


1.68 
1. 


1.4:5 
1.35 


ANALYSES. 


Test  62. 

Test  62. 

Coal. 

8.63 
36. 81 
32.83 
21.  73 

Gas  by  volume. 

10.8 

Volatile  matter 

IS.  2 

Fixed  carbon 

10.7 

Ash 

Methane  (CIU) 

3.3 

100.00 
4.47 

Sulphur 

100.0 

TP:STS WYOMING. 
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WYOMING   NO.  3. 

Bituminous  coal  from  mine  of  Stilwell  Coal  Company,  Aladdin,  Crook  County,  Wyo., 
on  the  Wyoming  and  Missouri  Railroad. 

This  sample  consisted  of  run-of-mine  coal  and  was  shipped  under  the  direction  of  M.  R. 
Campbell,  of  the  United  States  Geological  Survey.  The  following  tests  were  made:  Wash- 
ing test  No.  129,  coking  test  No.  52,  steaming  tests  Nos.  211  and  212,  steaming  test  on 
washed  coal  No.  223,  and  producer-gas  test  No.  69. 

Two  mine  samples  (Nos.  1976  and  1977)  for  chemical  analysis  were  taken  at  working 

faces  in  the  mine. 

CHEMICAL  ANALYSES. 


Mine  samples. 


Laboratory  number 
Air-drying  loss 


«  [Moisture. 


Volatile  matter. 
Fixed  carbon . . . 
[Ash 


[Sulphur 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Calorific  value  determined: 

Calories 

British  thermal  units.. 


1976 
11.80 

17.74 
37.  64 
33.  07 
11.55 

7.  03 


5,293 
9,527 


1977 
12.  00 

18.42 
36.  53 

34.  95 
10.  10 

(i.  73 


Boiler 
test 

sample. 


2278 
2!  90 

15.  12 
34.  36 
33.  82 

16.70 
6.  66 
5.20 

48.16 
.70 

22.  58 

4,960 
8,928 


STEAMING  TESTS. 


Test  211,  Wyoming  No.  3. 

Size  as  shipped,  run  of  mine,     Size  as  used,  over  j 
inch,  58.7  percent;  \  inch  to  1  inch,  17.3  percent; 
inch  to  \  inch,  11.6  per  cent;  under  \  inch.  12.4 

per  cent.     Duration  of  test,  10.05  hours.     Kind 

)f  grate,  rocking. 

Test  212,  Wyoming  No.  3. 

Size  as  shipped,  run  of  mine.     Size  as  used,  over 
inch,  51  per  cent;  h  inch  to  1  inch,  20.6  per  cent; 


I  inch  to  h  inch,  12.6  per  cent;  under  |  inch,  i').S 
per  cent.  Duration  of  test,  9.8  hours.  Kind  of 
grate,  rocking. 

Test  223,  Wyoming  No.  3,  washed. 

Size  as  shipped,  run  of  mine.  Size  as  used,  over 
1  inch,  27.9  per  cent;  \  inch  to  1  inch,  21.3  per  cent; 
I  inch  to  \  inch,  20.5  per  cent;  under  \  inch,  30.3 
percent.  Duration  of  test,  8.95  hours.  Kind  of 
grate,  rocking. 


MISCELLANEOUS    ITEMS. 


Test  211.    Test  212.    Test  223 


[eating  value  of  coal B .  T .  U .  per  pound  dry  coal . . ;  10, 519 

orce  of  draft: 

Under  stack  damper inch  water. .  0. 63 

Above  fire do .28 

urnace  temperature °  F..  1,917 

ry  coal  used  per  square  foot  of  grate  surface  per  hour pounds. .  18. 96 

quivalent  water  evaporated  per  square  foot  of  water-heating  surface 

per  hour pounds. .  2. 39 

rcentage  of  rated  horsepower  of  boiler  developed 67.0 

ater  apparently  evaporated  per  pound  of  coal  as  fired pounds. .  5.  12 

ater  evaporated  from  and  at  212°  F.: 

Per  pound  of  coal  as  fired do 5. 98 

Per  pound  of  dry  coal do 7. 04 

Per  pound  of  combustible do 9. 17 

a  Natural  and  forced  draft. 


I).  45 

<>.  01 

2,142 

26.  07 

3.15 

88.2 
4.95 

5.81 
6.  73 


12,641 


0.59 
.23 


20.0 

2.89 
81.0 
5.54 

6.  53 
8.07 
9.05 
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miscellaneous  items — continued. 


Efficiency  of  boiler,  including  grate percent.. 

Coal  as  fired : 

Per  indicated  horsepower  hour pounds. . 

Per  electrical  horsepower  hour do 

Dry  coal: 

Per  indicated  horsepower  hour do 

Per  electrical  horsepower  hour do 


Test  211 


Test  223. 


ANALYSES. 


Test  211.    Test  212. 

Test  223. 

Test  211. 

Test  212. 

Test  223. 

Proximate. 

15.12           13.60 

19.08 
36.58 
37.56 

6.78 

Ultimate. 

Carbon  a 

Hydrogen  <• 

( >xygen  " 

56.  73 
4.  15 

10.77 
0.83 
7.85 

19.  67 

56.  (4 
4.12 

10.72 
0.82 
9.14 

18.76 

67.60 

Volatile  matter 

Fixed  carbon 

Ash 

34.36          36.12 
33.82          34.07 
16.70           16.21 

4.94 
12.83 

Nitrogen  a 

0.99 

100.00 
4.  26 

100.00         100.00 

Ash 

8.38 

Sulphur                                  fi  Rfi             7.90 

100.00 

100.00 

UK).  00 

a  Figured  from  car  sample. 
PRODUCER-GAS  TEST. 

Tesl  <»!>.  Wyoming  No.  3. 

Size  as  shipped,  run  of.  mine.     Size  as  used,  over  1   inch,  59  per  cent;  \  inch  to  1  inch,  15  per  cent; 
\  inch  to  \  inch.  12  per  cent;   under  ;  inch.  14  percent.     Duration  of  test,  47  hours. 

Average  electrical  horsepower 193. 1 

Average  B.  T.  U.  gas,  per  cubic  foot 160. 9 

Total  coal  fired pounds. .   17,400 

COAL    CONSUMED    IN    PRODUCER    (POUNDS    PER    HORSEPOWER    PER    HOUR). 


Combus- 
tible.  J 


Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 

Equivalent  used  by  producer  plant. 

Per  electrical  horsepower: 

Available  for  outside  purposes 

Developed  at  switch  board 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


Test 


Coal  as 
fired. 


2.05 
1.92 


1.74 
1.63 


2.19 
2.04 


1.86 
1.74 


Dry 

coal. 


1.78 
1.67 


1.52 

1.42 


1.90 
1.78 


1.62 
1.51 


1.47 
1.37 


1.25 
1.17 


1.57 
1.46 


1.33 
1.24 


TESTri WYOMING    AND    ALASKA. 
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ANALYSES. 


Coal. 

Moisture 

Volatile  matter 

Fixed  carbon 

Sulphur 


Test  69. 

13.02 
37.  56 
34.03 

15.37 

Test  69. 

Gas  by  volume. 
Carbon  dioxide  (CO-,) 

11  1 

Carbon  monoxide  (CO) 

19  8 

Hydrogen  (H2) 

13  3 

Methane  (CH<) 

3  5 

Nitrogen  (N2) 

100.00 
7.36 

52  3 

100.0 

WASHING    TEST. 
Test   129,  Wyoming,  No.  :>>. 

Size  as  shipped,  run  of  mine.     Size  as  used,  crushed  to  2  inches.     Jig  used,  Stewart  modified. 

Raw  coal pounds . .  24, 120 

Washs  (1  coal do 20,000 

Refuse do. . . .     4,060 

ANALYSES. 


Test  129. 


Moisture 

Volatile  matter 
Fixed  carbon. . 

Ash 

Sulphur 


COKING   TEST. 
Test  52,  Wyoming  No.   :>,  washed. 

Size  as  shipped,  run  of  mi:ir\     Size  as  used,  finely  crushed.     Duration  of  test,  27  hours. 
Remarks.— No  coke  produced. 

ALASKA   COAL. " 

Coal  from  Bering  River  field. — The  Bering  River  coal  field  b  is  located  near  Controller  Bay, 
on  the  Pacific  coast  of  Alaska,  in  latitude  60°  20'  to  60°  30'  N.  and  longitude  143°  15'  to 
144°  45'  W.,  and  covers  an  area  of  about  70  square  miles,  including  25  square  miles  of  anthra- 
cite and  45  miles  of  semibituminous  coking  coal.  The  seams  are  numerous  and  very  large 
(several  exceeding  20  feet  in  thickness).  The  average  quality  of  the  Bering  River  coal  is 
excellent,  several  of  the  seams  being  remarkably  low  in  both  ash  and  sulphur. 

This  coal  is  not  now  available  for  sale  in  any  market,  but  there  are  prospects  of  transporta- 
tion soon  being  provided  to  tide  water  on  Controller  Bay,  Katalla  Bay,  or  Prince  William 
Sound. 

Coal  from  Matanuska  River  field. — The  Matanuska  coal  field  c  is  located  about  30  to  75 
miles  northeast  of  Cook  Inlet,  Alaska,  in  latitude  61°  40'  to  62°  N.  and  longitude  148°  to  149° 
10'  W.,  and  covers  an  area  of  at  least  70  and  possibly  several  hundred  square  miles  of  coal  in 
.he  Matanuska  Valley.     The  deposits  include  anthracite,  semibituminous  coking  coal,  and 

lower  grade  of  bituminous  coal.  The  seams  are  of  good  thickness  and  well  situated  for 
mining.  Transportation  to  Resurrection  Bay  on  the  Pacific  coast  and  into  the  interior  may 
oon  be  provided  by  the  Alaska  Central  Railway,  now  under  construction. 

a  The  analyses  given  herein  are  all  of  field  samples  collected  by  Mr.  G.  C.  Martin. 
b  See  Martin,  G.  C,  Bull.  U.  S.  Geol.  Survey  No.  225,  1904,  pp.  305-382;  No.  250,  1905,  pp.  11-36;  No.  259, 
]905,  pp.  140-150;  No.  284,  1906,  pp.  65-77. 
cSee  Martin,  G.  C.  Bull.  U.  S.  Geol.  Survey  No.  284,  1906.  pp.  88-100;  No.  289,  1906. 
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CHEMICAL  ANALYSES. 
BERING    RIVER    COALS. 


Laboratory  number. 


2490         2488         2493         2495         2486         2492         2491 


Thickness  of  coal  seam feet. .  6.  7 

Air-drying  loss per  cenl . .  3.  70 

Moisture do. . . .  4.  83 

Volatile  matter do. ... !  1 1. 97 

Fixed  carbon do 73. 34 

Ash do....  10.34 

Sulphur do....  1.13 


10 
5.20 
6.03 
12.98 
78.40 
2.  59 
.70 


5. 10 
5.  84 
11.74 
CO.  21 
22.21 
3.36 


31 
4.60 
5.  66 
13.65 
76.  81 
3.88 
.77 


27 
3.00 
4.23 
14.03 

79.  75 
1.99 

.  96 


11 
3.70 
4.22 
13.37 

78.80 
3.61 
1.  56 


Laboratory  number 2494 


Thickness  of  coal  seam feet. 

Air-drying  loss per  cenl . 

Moisture do. . . 

Volatile  matter do. . . 

Fixed  carbon do . . . 

Ash do... 

Sulphur do. . . 


17 
3.90 
4.94 
13.34 
77.  29 
4.  43 
.83 


2497 


18. 
1.90 
2.68 
11.06 
73.31 
12.95 
:..  27 


2489 

2496 

2487 

2485 

8 

15 

4.7 

J.  17 

1.30 

5.  -JO 

6.  20 

1.90 

2.11 

5.  93 

7.  26 

3.74 

16.58 

6.  76 

6.64 

5.41 

79.68 

M.47 

75.  89 

85.92 

1.63 

5.84 

10.21 

4.93 

7~ 

.. 

1.27 

1.10 

No.  2490.  Opening  ;it  lower  end  of  gorge  on  Tokun  Creek. 

No.  2488.  Christophers  opening  on  branch  of  Dick  Creek. 

NO.  2493.  Christopher's  lower  tunnel.  Dick  Creek. 

No.  2495.  Opening  on  lower  seam,  Queen  Creek. 

No.  2486.  Opening  on  upper  seam,  Queen  Creek. 

No.  2492.  Carbon  Creek  tunnel. 

No.  2491.  Tunnel  near  mouth  of  Carbon  Creek. 

No.  2494.  South  branch  of  Queen  <'reek. 

No.  2497.  Kushtaka  River,  tunnel  710 feel  above  I. .ike  Kushtaka. 


2478 


Laboratory  number. 


Thickness feet . 

Air-drying  loss percent. 

Moisture do... 

Volatile  matter do... 

Fixed  carbon do. . . 

Ash do. . . 

Sulphur do... 

Calories 

British  thermal  units 


2479 

2480 

2481 

2482 

2483 

2484 

2.  85 

15+ 

10 

10.  5 

33 

1.50 

6.  10 

5.00 

7.00 

13.  20 

5.  40 

4.43 

8.33 

7.94 

8.31 

13.89 

6.  34 

10.14 

6.  36 

9.20 

7.12 

5.01 

14.29 

80.78 

82.00 

78.  53 

82.  43 

73.  87 

69.  55 

■1.  65 

3.  31 

4.33 

2.14 

7.23 

9.82 

.51 

1.11 

.79 

1.05 

.82 

.64 

7,578 

6,743 
12,137 

No.  2489.  Cunningham's  upper  tunnel.  Trout  Creek;  tunnel  across  from  house. 

No.  2496.  Opening  at  north  end  of  Hunt's  hillside  trail.  Carbon  Mountain. 

No.  2487.   Lower  seam  east  side  Carbon  Mountain. 

No.  2485.  Gulch  at  head  of  First  Berg  Lake,  Carbon  Mountain. 

No.  2478.  Gulch  at  head  of  Fourth  Berg  Lake,  Carbon  Mountain. 

No.  2479.  Near  crest  (west  side)  of  Carbon  Mountain,  between  trails. 

No.  2480.  Eastern  opening,  hillside  trail,  east  side  of  Carbon  Mountain. 

No.  2481.  Crest  of  Carbon  Mountain.  50  feet  above  sample  No.  2479,  between  Hunt's  and  Green's  trails. 

No.  2482.  South  end  of  hillside  trail,  west  side  of  Carbon  Mountain. 

No.  2483.  Western  opening,  hillside  trail,  east  side  of  Carbon  Mountain. 

No.  2484.  Trout  Creek  tunnel,  one-fourth  mile  below  house. 


TESTS ALASKA    AND    BRAZIL. 


231 


MATANUSKA    COALS. 


Laboratory  number. 


Thickness  of  coal  seam feet . 

Air-drying  loss per  cent. 

Moisture do. . . 

Volatile  matter do. .. 

Fixed  carbon do... 

Ash do... 

Sulphur do. . . 


2217 


5 

0.80 

2.24 

23.  08 

70.21 

4.47 

.50 


11.7 

4.  GO 

10.05 

36.  05 

48.  90 

5.00 

.25 


G 
(a) 
4.03 
34.84 
49.  31 
11.82 
.38 


222G 


2.6 

(a) 

5.56 

36.52 

51.  32 

6.  GO 

.42 


1 
(a) 
2.50 
28.  32 
58.82 
10.  3G 
.58 


2214 


1.60 

4.  3G 

18.92 

61.19 

15.53 

.37 


221G 


7 

1.00 

2.  4G 

17.01 

53.  23 

27.30 


Laboratory  number. 


Thickness  of  coal  seam feet. 

Air-drying  loss per  cent. 

Moisture do. . . 

Volatile  matter do. . . 

Fixed  carbon do... 

Ash do . . . 


Sulphur. 
Calories. 


.do. 


12.3 

1.G0 

2.58 

19.14 

67.  46 

10.82 

.57 


9.9 

1.80 

2.93 

21.85 

63.  09 

12.  13 

.59 


8.6 

4.10 

6.74 

14.96 

65.83 

12.47 

.44 

6,649 


2220 


7.9 
1.90 
2.90 
17.47 
56.15 
23.48 
.46 


2222 

2224 

38 

3.3 

(a) 

(a) 

2.55 

6.60 

7.08 

34.30 

84.32 

48.23 

6.05 

10.87 

.57 

.41 

7,617 

6, 299 

5.2 

(a) 

0.90 

19.  60 

74.60 

4.90 

.60 

8,260 


a  Sample  too  small  to  be  air  dried  accurately. 

No.  2217.  Coal  Creek,  three-fourths  mile  above  Matanuska  River. 
No.  2221.  Tsadaka  Creek,  4£  miles  above  trail. 
No.  2225.  Tsadaka  Creek,  4  miles  above  trail. 
No.  2226.  West  bank  of  Eska  Creek,  3  miles  above  trail. 
No.  2223.  West  bank  of  Young  Creek,  3  miles  above  trail. 

No.  2214.  South  bank  of  Matanuska  River,  3  miles  above  mouth  of  Chickaloon  Creek. 
No.  2216.  Watson's  tunnel  No.  3,  Chickaloon  Creek. 
No.  2215.  Watson's  tunnel  No.  2,  Chickaloon  Creek. 
No.  2218.  West  bank  of  Kings  Creek,  at  upper  bridge. 

No.  2219.  Coal  Creek,  three-fifths  mile  above  Matanuska  River.     Sample  package  not  sealed. 
No.  2220.  Watson's  tunnel  No.  5,  Chickaloon  Creek. 

No.  2222.  Matanuska  Valley  (north  side)  between  Boulder  and  Hicks  creeks,  about  18  miles  from 
Chickaloon  Creek.    Small  sample. 
No.  2224.  Eska  Creek,  3  miles  above  trail. 
No.  2227.  Watson's  tunnel  No.  2,  Chickaloon  Creek. 

BRAZIL   NO.   1. 

Run-of-mine  coal  from  mines  near  Sao  Jeronymo,  about  30  miles  west  of  Porto  Alegre, 
in  the  state  of  Rio  Grande  do  Sul,  Brazil.  The  bed  has  a  thickness  of  nearly  6  feet  and  is 
usually  separated  into  two  nearly  equal  portions  by  a  stratum  of  black  clay  or  slate,  which 
varies  from  4  inches  to  2  feet  or  more  in  thickness.  The  rocks  which  hold  the  Brazil  coal 
consist  of  alternate  layers  of  gray  sandstones  and  shales  having  a  thickness  of  300  to  400 
feet.  The  flora  found  in  connection  with  them  appears  to  place  them  at  the  very  top  of 
the  Carboniferous  beds,  either  in  the  Permian  or  "Permo-Carboniferous."  The  bed  from 
which  this  sample  was  taken  occurs  near  the  summit  of  the  coal-bearing  series.  It  is 
found  over  a  wide  area  in  the  state  of  Rio  Grande  do  Sul  and  appears  to  extend  north- 
ward through  the  state  of  Santa  Catharina,  where  it  has  been  mined  in  the  Tubarao  district. 

This  sample  was  supplied  by  the  Brazilian  Government  through  Dr.  I.  C.  White,  State 
geologist  of  West  Virginia,  and  was  tested  to  furnish  data  that  will  serve  as  a  basis  for  an 
investigation  of  coals  now  undeveloped  in  West  Virginia  and  other  States,  which  are  similar 
in  character  and  geologic  age. 
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STEAMING  TESTS. 


Test   17^,  Brazil  >"o.  1. 

Size  as  used   (average  diameter).   1.42  inches. 
Duration  of  test,  5.35  hours.     Kind  of  grate,  plain. 


Test  173,  Brazil  No.  1. 

Size  as  used  (average  diameter),   1.26  inches. 
Duration  of  test,  5.60  hours.     Kind  of  grate,  plain. 


MISCELLANEOUS    ITEMS. 


Heating  value  of  coal B.  T.  I'.  per  pound  dry  coal. 

Force  of  draft: 

Under  stack  'lain per inch  water. 

A  bove  fi re do . . . 

Furnace  temperature °F. 

Dry  coal  used  per  square  fool  of  grate  surface  per  hour pounds. 

Equivalent    water  evaporated   per  square   tool    of   water-heating  surface   per 

hour pounds 

Percentage  of  rated  horsepower  of  i><>iier  developed 

Water  apparently  evap  > rated  per  pound  of  coal  as  fired pounds 

$Vater evaporated  from  and  at  212°  I".: 

Per  pound  of  coal  as  fired do. I. 

Per  pound  of  drj  coal do... 

Per  pound  of  combustible do... 

Kilici  'iicy  of  boiler,  including  grate percent. 

(  oal  .is  fired: 

Per  indicated  horsepower  hour pounds. 

Per  elect  rical  horsepower  hour do.. 

Dry  coal: 

Per  indisated  horsepower  hour do  .  - 

Per  electrical  horsepower  hour do... 


Test  L72. 


in.  (I'.'N 


Test  173. 


9, 830 


ii.c,.-, 

0.59 

.  It. 

"  .  03 

1.900 

1,858 

22.  01 

24.  93 

2.62 

3.03 

73.  38 

85.0 

4.48 

4.  67 

5.16 

5.43 

5.80 

6.  09 

8.43 

8.94 

55. 85 

59.02 

5.48 

5.21 

6.  77 

6.  43 

4.88 

4.  04 

6.02 

5.73 

a  Force.  1. 
\\  U.YSES. 


ProximaU . 

Moisture 

Volatile  matter 

Fixed  carbon 

Ash 


Sulphur. 


Tes1  17.'. 


10.92 
27.06 
37.49 
24.53 


Test  17:;. 


2.  69 


10.87  J 
26.00  \ 
"58.32  j 
24.81 


100.00         100.00 


4.04 


l 'ft  >  mate. a 

Carbon 

Hydrogen 

( >xygen 

Nitrogen 

Sulphur 

Ash 


Test  172. 


56.70 

3.71 

8.08 

.95 

3.02 

27.  54 


Test   173 


55.23 
3.  HI 

.93 
4.53 

27.84 


a  Figured  from  car  sample. 
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PRODUCER  GAS  TEST 

Tesl    i  i,  Brazil  n<..  i 


Dura!  Ion  ol  test,  24  hours. 

,\  verage  elecl  rical  horsepower 

A  verage  B.  T,  U.  gai .  per  cubic  fool 
Totalcoal  fired  


.poui 


COAL    CONS!   MED    IN    PRODUCER    (POUNDS    PEB    HORSEPOWER    PER    HOUR), 

T<    in 


Per  elecl  ri<-al  horsepower 

Available  for  outside  purposes 

Developed  .<i  switch  board 

jvr  brake  horsepower: 

Available  for  outside  purposes 

Developed  al  engine. 

Equivalent  u  ed  by  producer  plant. 

Per  elecl  rical  horsepov  i  r: 

Available  tor  outside  purposes 

Developed  al  switch  board 

Per  brake  horsepower 

Available  for  outside  purposes 

Developed  al  engine 


';;;:','    »■ 


....  141.8 
130  9 

K] 


Com- 

I.HStll.l' 


2.  03 
2.  38 


2.  24 
2. 02 


\\  \i 


2.35 

2.12 


l  99 
1.80 


1 .  73 

I   56 


J.  47 
l .  33 


2.88 

1.89 

2  60 

2.32 

1.71 

2.18 

1.61 

2.21 

1.97 

1.45 

Ti    :    1! 

by  <  olumt . 
O2) 

Te  t  11 

r,„// 

10.96 

23.  44 

11.5 

(  arbon  monoxide  "  O  

1 5. 9 

10.8 

Ash 

Methane   <  "in 

2.9 

.Sulphur 

100.00 

2.94 

.1 

100. 0 

INDEX. 


Page. 
Acme,  W.  Va.,  coal  from,  analyses  and  tests 

of 218-221 

samples  from,  data  concerning 26, 27, 218 

Adler,  Curt,  work  of 36 

Aladdin,    Wyo.,   coal   from,   analyses   and 

tests  of 227-229 

sample  from,  data  concerning 26, 27, 227 

Alaska  coal,  analyses  and  description  of. .  229-231 

note  on 11 

samples  of,  data  concerning 26, 27, 229 

Analyses,  chemical.   See  Chemical  analyses. 
Antelope  Nos.  1  and  2  mines,  Wyoming,  coal 

from,  analyses  and  tests  of 224-226 

samples  from,  data  concerning 26, 27, 224 

Anthracite  coal,  occurrence  of,  in  Alaska.. .      229 
Appropriation   for   investigation,    amount 

and  conditions  of 5 

Arens,  Henry,  work  of 34 

Arkansas,   briquettes  made  of  coal  from, 

tests  of 48 

Armstrong,  C.  L.,  work  of 36 

Belden,  A.  W.,  report  by,  on  coking  tests  .  .  38-39 
Benton  Coal  Company,  Benton,  111.,  coal  of, 

analyses  and  tests  of 76-79 

sample  from,  data  concerning 20, 21, 76 

Bering   River  coal,   Alaska,   analyses  and 

description  of 229-231 

samples  of,  data  concerning 26, 27, 229 

iBertha  mine,  Bruce,  Pa.,  coal  from,  analyses 

and  tests  of 183-186 

sample  from,  data  concerning 24,25,183 

Big  Black  Mountain,  Kentucky,  coal  from, 

analyses  and  tests  of 123-125 

samples  of,  data  concerning 22, 23, 123 

Big  Muddy  Coal  and  Iron  Company,  Illinois, 

coal  of,  analyses  and  tests  of 85-88 

sample  from,  data  concerning 20,21,85 

Binders  for  briquettes,  list  of 41 

requisites  for 44-45 

tests  of,  report  on 42-45 

Bituminous   coal.    See  Coal    under    State 

names. 
Joonville,  Ind.,    coal    near,    analyses    and 

tests  of 94-97 

sample  from,  data  concerning 22,23,94 

Jradley,  Ohio,  coal  from,  analyses  and  tests 

of 147-150 

sample  from,  data  concerning 24, 25, 147 

lirazil  coal,  analyses  and  tests  of 231-233 

sample  of,  data  concerning 26, 27, 231 

gas  from,  analyses  of 233 


i 


Page. 
Breckenridge,  L.  P.,  report  by,  on  steaming 

tests 33-35 

Bretz,  W.  Va.,  coal  from,  analyses  and  tests 

of 199-200, 210-213 

sample  from,  data  concerning. .  26,27,199,210 

Briquettes,  analyses  of 45 

binders  for,  list  of 41 

requisites  for. 44-45 

tests  of,  report  on 42-45 

essential  features  of 47 

tests  of 48 

Briquettes,     peat,     from     Massachusetts, 

analyses  and  test  of 133-135 

samples  of,  data  concerning 22, 23, 133 

Briquetting,  bibliography  of 48-52 

Briquetting  tests,  equipment  for 40 

general  results  of 9 

persons  engaged  in 40 

report  on 40-52 

Bruce, Pa.,coal  from, analyses  and  tests  of.  183-186 

sample  from,  data  concerning 24, 25, 183 

Buildings  occupied  for  tests,  location  and 

equipment  of 5-7 

Burrell,  G.  A.,  work  of 30 

Burrows,  J.  S.,  work  of 23-27, 57, 

63,69,82,85,97,100,102,123, 
133. 175, 178, 186, 189, 206, 208 
Burrows,  J.  S.,  and  Parker,  E.  W.,  report 

by,  on  field  work 16-28 

Bush,  111.,  coal  from,  analyses  and  tests  of. .  74-76 
Bush  No.  1  mine,  Bush,  111.,  coal  of,  analyses 

and  tests  of 74-76 

sample  from,  data  concerning 20, 21, 74 

California  lignite,  analyses  and  tests  of 53-54 

sample  of,  data  concerning 20, 21 ,  53 

Cambria  Fuel  Company,  Cambria,  Wyo., 

coal  from,  analyses  and  tests  of . . .  224-226 

sample  of,  data  concerning 26. 27, 224 

Campbell,  M.  R ..  work  of 16, 23, 

25,119,135,138.224,227 
Capital    Coal    Company,    Illinois,   coal  of, 

analyses  and  tests  of 79-82 

sample  from,  data  concerning 20, 21 ,  79 

Carbon  Creek, AIaska,coal  from,  analyses  of.      230 
Carbon     Mountain,     Alaska,     coal     from, 

analyses  of 230 

Carterville,  111.,  coal  near,  analj'ses  and  tests 

of 69-74 

sample  from,  data  concerning 20,21,69 

Cedar  Coulee,  North  Dakota,  lignite  from, 

analyses  and  tests  of 136-137 

samples  from,  data  concerning 22, 23, 136 

235 


236 


INDEX. 


Page. 

Central  mine,  Central  City,  Ky.,  coal  from, 

analyses  and  tests  of 128-131 

samples  from,  data  concerning 22, 23,  1 28 

Cent  ralia.  111.. coal  from, analyses  and  tests  of  82-85 
sample  from,  data  concerning 20,21,82 

Chemical  analyses,  Alaska  coal 230,231 

California  lignite 53,54 

gas  from  coals.    Set  name  of  State  fur- 
nishing coal. 

Illinois  coal 55-93 

India na  coal 94-118 

Kansascoal 110 

Kentucky  coal 121-131 

Maryland  coal 131 

Massachusetts  peat 134 

North  Dakota  lignite 135-139 

Ohio  coal !  i<>  L66 

Pennsylvania  coal 107-186 

Virginia  coal 186-199 

West  Virignia  coal 199  222 

Wyoming  coal 225,227 

Chemical  analyses  of  peal 134 

Chemical  laboratory,  personni  1  of 30 

work  of,  report  on 29  30 

Chickaloon  Creek.  Alaska,  <  oal  from,  analy- 
ses of 231 

cinders,  analyses  of 54 

use  of,  with  lignite .".:;  .",1 

Clarion  miii''.  clarion.  Ohio,  coal  from,  anal  - 

j  ses  and  tesl  -  of 162  166 

S  imple  from,  data  concerning 24,25, 162 

Clarksburg,  W.  Va.,  coal  nea  r,  analyst  s  and 

ti  -I-  of 206  Jos 

sample  from,  data  concerning 26,27,206 

Clover  Deaf  Coal  Company,  Illinois,  coal  of, 

analyses  and  tests  of 54-57 

sample  from,  data  concerning 20,21,54 

Coal.     See  State  names. 

Coal,  bituminous,  steaming  tests  of,  report 

on 35 

Coal  Creek,  Alaska,  coal  from,  analyses  of . .      231 
Coburn  mine  Toms  (reek.  Va.,  coal  from, 

analj  ses  and  tests  of 193-196 

sample  from,  data  conc<  rning 2f>,27,193 

Cofleen  mine.  Co3een,  111.,  coal  of.  analyst  s 

and  tests  of .54-57 

sample  from,  data  concerning 20,21,54 

Coke,  analyses  of 60,74,79, 

88,99,  102,  105,  108,  114.  119,  1-':;.  125,  128, 
131,  133,  142,  144,  147,  150,  153,  156,  159,  102, 
166,  171.  17.y  17s  is;;,  lsii,  ISO,  193,  190,  199, 
200,  203,  20G,  208,  210,  213,  215,  217.  221,  224 

Coking  tests,  equipment  for 38 

Illinois  coal CO, 74, 79,88,94 

Indiana  coal 97,99,102, 107),  108,114,119 

Kentucky  coal 123, 125, 128, 131 

Ma  ryland  coal 133 

methods  of  making 38-39 

number  and  extent  of 39 

Ohio  coal..   142,144,147,150,153,156,159,162,166 

Pennsylvania  coal 171,175,178,181,183,186 

persons  engaged  in 38 

report  on 38-39 

Virginia  coal 189,193,190,199 

West  Virginia  coal 200, 

203,206,208,210,212,213,215,217,221,224 
Wyoming  coal 229 
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Coking  tests  on  washed  coal 60,79, 

142, 144, 147, 156, 159, 171, 175, 178, 
183, 193,  200,  210,  212,221,224,229 
Collins,  Justus,  coal  furnished  by,  data  con- 
cerning   22,23,126 

Collinsville,    III.,   coal    near,    analyses   and 

tests  of 57-60 

sample  from,  data  concerning 20,21,57 

Consolidated  Coil  Company,    Illinois,  coal 

of,  test  of 48 

Consolidated  Coal  Company,  North  Dakota, 

coal  of,  analyses  and  tests  of 135-136 

samples  from,  data  concerning 22,23,153 

Consolidated  Indiana  Coal  Company,  Indi- 
ana, coal  of,  analyses  and  tests  of . .  97-105 

samples  from,  d  it  a  concerning 22,23,97 

Crab  Orchard,  Va.,  coal  from,  analyses  and 

tests  of L86-19i 

sample  from,  data  concerning 24, 

25,26,27,186,18(3 
Crow  Hollow  nunc,  Ohio,  coal  from,  analy- 
ses and  tests  of 147-150 

sample  from,  data  concerning 24,25, 147 

Danford,   Ohio,  coal   from,   analyses  and 

tests  of 156-151 

sample  from,  data  concerning 24,27.,  17>ti 

Darby  mine,  Darby,  Va.,  Coal  from,  analy- 
ses and  tests  of 190-199 

sample  fro. n.  d.ita  concerning 20,27,196 

Daw's    shaft.    Ca  NerviHc,    111.,    coal    from, 

analyses  and  tests  of 09-74 

sample  from,  data  concerning 20,21, 6fl 

Deep  Vein  Coal  Company.  Indiana,  coal  of, 

analyses  and  tests  of 108-llj 

Sample  from,  data  concerning 22,23,108 

Delano.l..    \,  work  of 36 

Deri ng  Coal  Company,  Illinois, coal  of,  anal- 
yses and  tests  of 60-62,66-W 

sample  from,  data  concerning 20,21,00 

Dick  Creek,  Alaska,  coal  from,  analyses  of. .  230 
Dixie  mine,  Dixie,  Ohio,  coal  from,  analyses 

and  tests  of 159-1(1 

sample  from    data  concerning 24,27),  1.59 

Dogger,  Ind.,  eoal  from,  analyses  and  lests 

Of 1H.-119 

sample  of.  d.i  ta  concerning 22,23, 116 

East  Millsboro,  Pa., coal  from,  analyses  and 

tests  of 172-175 

sample  from,  data  concerning 24,2a,  172 

Ecker,  II.  G.,  work  of 36 

Ehrenfeld,     Pa.,    coal    from,    analyses    and 

tests  of 178-181 

sample  from,  data  concerning 24,27),  178 

Elkins  Coal  Company,  Bretz,  W.  Va.,  coal 

of.  analyses  and  tests  of..   199-200,210-213 
sample  from,  data  concerning. .  20,27, 199,210 
Ellsworth,    Pa.,   coal   from,   analyses   and 

tests  Of lli't-171 

sample  from,  data  concerning 24.25, 169 

Equipment  of  fuel-testing  plant,  items  of.  .  t>-7 
Eska  Creek,  Alaska,  coal  from,  analyses  of .  .  231 
Fairmont  Coal  Company,  West    Virginia, 

coal  of,  analyses  and  tests  of 206-2B 

samples  from,  data  concerning.   20,27,20(5, 208 
1'aiivre    Coal    Company,    Indiana,   coal    of, 

analyses  and  tests  of 111-114 

sample  from,  data  concerning 22,23,111 
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Fernald,  R.  H.,  report  by,  on  producer  gas 

tests 3(5-37 

Field  work,  report  on 16-28 

Florida  peat,  tests  of,  reference  to 134 

Forsythe  mine,    Forsythe   Coal   Company, 
Ohio,  coal  from,  analyses  and  tests 

of 156-159 

sample  from,  data  concerning 24,25,156 

Fuel-testing  plant,  location  and  equipment 

of 5-7 

Fuels,  problems  concerning  utilization  of. .  10-11 
Funds  available  for  tests,  law  providing. ..  5 
Gallia  Mining  Company,  Ohio,  coal  of,  anal- 
yses and  tests  of 162-166 

sample  from,  data  concerning 24,25,162 

Gait,  Ralph,  work  of 34 

Gas,  analyses  of.     See  name  of  State  fur- 
nishing coal. 
Gas  mine,  Wini>frede,   W.  Va.,  coal  from, 

analyses  and  tests  of 222-224 

sample  from,  data  concerning 26,27,222 

Gilliam's   Rockhouse   prospect,    Kentucky, 

coal  from,  analyses  and  tests  of. .  123-125 

sample  from,  data  concerning 22,23,123 

Glen  Alum  mine,  Glen  Alum,  \Y.  Va.,  coal 

from,  analyses  and  tests  of 213-215 

sample  from,  data  concerning 26,27,213 

Glens  Run  Coal  Company,  Ohio,  coal  of, 

analyses  and  tests  of 151-153 

sample  from,  data  concerning 24,25,151 

Goodwin,  J.  G.,  work  of 36 

Goslin  and  Barbour  mine,  Ohio,  coal  from, 

analyses  and  tests  of 144-147 

sample  from,  data  concerning 24,25, 144 

Green,  C.  H.,  work  of 34 

Greensburg,  Pa.,  coal  from,  analyses  and 

tests  of 166-168 

sample  from,  data  concerning 24,25, 166 

Grine,  H.  A.,  work  of 36 

Groves,  J.  W.,  work  of 16, 

21-27,  54,  57,  74,  76,  91,  94,  108, 115, 116, 
120,  128,  131,  140,  144,  147,  151,  156,  159, 
162,  166,  172,  196,  199,  210,  213,  218, 222 
I.  C.  Morris  prospect,  Virginia,  coal  from, 

analyses  and  tests  of 186-189 

samples  from,  data  concerning 24,25,186 

3alifax,  Mass.,  peat  near,  analyses  and  test 

of 133-135 

sample  from,  data  concerning 22, 23, 133 

lempelmann.  W.  L.,  work  of 36 

errin,  111.,  coal  from,  analyses  and  tests  of.  85-88 

sample  of,  data  concerning 20, 21, 85 

olmes,  J.  A.,  report  by,  on  briquetting 

tests 40-52 

owell,  S.  P.,  work  of 63 

ustead-Scamens  mine,  Pennsylvania,  coal 

from,  analyses  and  tests  of 172-175 

sample  from,  data  Concerning 24, 25, 172 

ymera,  Ind.,  coal  from,  analyses  and  tests 

of 100-105 

sample  of,  data  concerning 22,23, 102 

inois  coal,  analyses  and  tests  of 54-93 

gas  from,  analyses  of 56, 

59, 62, 65, 68, 73, 78, 81 ,  84, 87, 90, 94 

sample^  of,  data  concerning 20-21,  22-23, 

54, 57, 60, 63, 66, 69, 74,  76, 79, 82, 85, 88, 91 
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Indiana  coal,  analyses  and  tests  of 94-119 

gas  from,  analyses  of %, 

101,104,107,110,113,118 

samples  of,  data  concerning 22, 

23, 94, 97, 102, 105, 108, 1 1 1 , 1 15, 1 16 
Interstate  Investment  Company,  Kentucky, 

coal  of,  analyses  and  tests  of 123-125 

sample  from,  data  concerning 22, 23, 123 

Interstate  Investment  Company,  Virginia, 

coal  of,  analyses  and  tests  of 186-193 

sample  from,  data  concerning 24, 

25,26,27,186,189 
Island    Coal   Company,    Indiana,    coal    of, 

analyses  and  tests  of 116-119 

sample  from,  data  concerning 22, 23, 116 

J.  Woolley  Coal  Company,  Indiana,  coal  of, 

analyses  and  tests  of 94-97 

samples  from,  data  concerning 22,23,94 

James  W.  Ellsworth  &.  Co.,  Pennsylvania, 

coal  of,  analyses  and  tests  of 169-171 

sample  from,  data  concerning 24, 25. 169 

Jamison  mine,  Jamison  Coal  and  Coke  Com- 
pany,   Pennsylvania,    coal     from, 

analyses  and  tests  of 166-168 

sample  from,  data  concerning 24,25,166 

Jumbo  mine,  Wyoming,  coal  from,  analyses 

and  tests  of 224-226 

sample  from,  data  concerning 26. 27, 224 

Kansas  coal,  analyses  and  test  of 119-120 

gas  from,  analyses  of 118, 120 

sample  of,  data  concerning 22, 23, 119 

Kentucky  coal,  analyses  and  tests  of 120-131 

gas  from,  analyses  of. 122, 125, 128, 130 

sample  of,  data  concerning 22, 23, 120, 123 

Keystone  mine,  Acme,  W.  Va.,  coal  from, 

analyses  and  tests  of 218-221 

sample  from,  data  concerning 26,27,218 

Kimmelton    mine,    Kimmelton,    Pa.,    coal 

from,  analyses  and  tests  of 181-183 

sample  from,  data  concerning 24, 25, 181 

Kings  Creek,  Alaska,  coal  from,  analyses  of.      231 

Kreisinger,  Henry,  work  of 34 

Kushtaka  River,  Alaska,  coal  from,  analy- 
ses of 230 

Kuss,  R.  H.,  work  of 34 

Laird,  J.  A.,  work  of 36 

La  Salle  County  Carbon  Coal  Company,  La 
Salle,  111.,  coal  of,  analyses  and  tests 

of 88-91 

sample  from,  data  concerning 20,21,88 

Law  authorizing  investigation,  terms  of . . .  5 

Lehigh  mine,  Lehigh,  N.  Dak.,  lignite  from, 

analyses  and  tests  of 135-136 

samples  from,  data  concerning 22,23, 135 

Lemmon,  W.  B.,  work  of 36 

Lignite,  California,  analyses  and  tests  of...  53-54 
Lignite,  North  Dakota,  analyses  and  tests 

of 135-139 

samples  of,  data  concerning. .  22,23,24,25, 135 
Ligonier   mine,    Ligonier,    Pa.,   coal   from, 

analyses  and  tests  of 175-178 

sample  from,  data  concerning 24,25,175 

Littles  mine,  Littles,  Ind.,  coal  of,  analy- 
ses and  tests  of 105-108 

sample  from,  data  concerning -  22,23,105 

Lord,  N.  W.,  report  by,  on  work  of  chemical 

laboratory. 29-30 
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Loup  Creek  Colliery  Company,  Page,  W.  Va., 

coal  from,  analyses  and  tests  of..  201-200 
samples  from,  data  concerning. .  20.27,201,203 
Lumaghi  Coal  Company.   Illinois,  coal  or, 

analyses  and  tests  of 57-00 

sample  from,  data  concerning 20,21,57 

McClure,  Clyde,  work  of 34 

McDonald  mine,  McDonald,    W.    Va.,    coal 

from,  analyses  and  tests  of 210-217 

sample  from,  data  concerning 20.  27.210 

Machinery  used  in  tests,  list  of 0-7 

Macksville,  Ind.,  coal  from,   analyses   and 

tests  Of 111-114 

sample  from,  data  concerning 22,23,111 

Malcolmson,  ('.  T.,  work  of 40 

Maryland  coal,  analyses  and  tests  of 131-133 

samples  of,  data  concerning 22.23, 131 

Massachusetts  peat,  analyses  and  tests  of..       11, 

133-135 

sample  of,  data  concerning 22.2:;.  133 

gas  from,  analyses  of 134 

Matanuska  River  coal,  Alaska,  analyses  and 

descripti i 

samples  of,  data  concerning 26,27,229 

Matthews,  R.  ('..  work  of 34 

Miller  Creek,  Kentucky,  coal  from,  analyses 

and  tests  of 126-128 

sample  from,  data  coi rning 22,23,  126 

Mills,  J.  K..  work  of 1" 

Mine  samples,  collection  of 17-18 

Money  available  for  tests,  law  providing...         5 
Monongha  mine.  Monongha,  W.  Va.,  coal 

from,  analysesand  tests  of 208  210 

sam pi.'  from,  data  concerning 26,27,208 

Mount  Olive  and  Staunton  Coal  Company. 
Illinois,  coal  of,  analyses  and  tests 

of 63-66 

sample  from,  data  concerning 20,21 ,63 

Neff  Coal  Mining  Company,  Neffs,  Ohio,  coal 

of,  analyses  and  tests  of 153-156 

sample  from,  -lata  concerning 24,25  153 

Nordensson,  C.  O.,  work  of 36 

North  Dakota  lignite,  analyses  and   tests 

of 135-139 

briquetting  of 15 

samples  of,  data  concerning..  22,23,24,25,  135 

gas  from  analyses  of 136,  137,  139 

Norton,  C.  L.,  peal  furnished  by .  22,23,133 

Ocean  mine.  Clarksburg.  W.  Ya..coai  from, 

analyses  and  tests  of 206  -'tis 

sample  from,  data  concerning 20,27,200 

■Ohio  coal,  analyses  and  tests  of 35, 140-100 

samples  of,  data  concerning 24, 

25, 140, 144,  147.  151,  153,  156,  159, 162, 166 

gas  from,  analyses  of 146, 

150,153,155,158,101.  165 
Ohio  Mining  and  Manufacturing  Company, 
Ohio,  coal  of,   analyses  and   tests 

of 144-147 

sample  from,  data  concerning 24,25, 144 

Old  Colony  Coal  and  Coke  Company,  Penn- 
sylvania, coal  of,  analyses' aad  tests 

of 175-178 

sample  from,  data  concerning 24,25,175 

Orlando,  Fla.,  peat  from,  tests  of 134 


Page. 
Page  No.  1  mine,  Page,  W.  Va.,  coal  from, 

analyses  and  tests  of 203-206 

sample  from,  data  concerning 26, 27, 203 

Page  No.  2  mine,  Page,  W.  Va.,  coal  from, 

analyses  and  tests  of 201-203 

sample  from,  data  concerning 20, 27, 201 

Pahmeyer,  F.  E.,  work  of 34 

I'aintsvilie,  Ky.,  coal    near,  analyses   and 

tests  of 126-128 

sample  from,  data  concerning 22,23,126 

Paisley  mine.  Illinois,  coal  of,  analyses  and 

tests  of 00-62 

sample  from,  data  concerning 20,21,60 

Park.  W.  M..  work  of 34 

Park  County  Coal  Company,  Indiana,  coal 

of,  analyses  and  tests  of 115-116 

sample  from,  data  concerning 22,2:!,  1  15 

Parker.  E.  W .,  work  of 21,53,201,203 

Parker,  [■'..  \Y ..  and  Burrows,  ,i .  S.,  section 

by,  on  field  work „ 10-28 

Peat,  hi  era  lure  relating  to,  list  of 11-15 

lest'-  of,  note  "ii 11 

peat  bricks  from  Florida,  tests  of,  reference 

to 134 

Peal  briquettes  from  Massachusetts,  anal- 
yses and  tests  of 133-135 

samples  of,  data  concerning 22,23, 133 

Pennsylvania     coal,     analyses     and     tests 

of 35, 100-186 

Bamples  Of,  data  concerning 24, 

25,  L66,  169,  172,  175,17s,  181,  183 
gas  from,  analyses  of.    168,  171,  17!,  177,  181,  185 
Pennsylvania    Coal    and    Coke    Company, 
Pennsylvania, coal  of, analyses  and 

tests  of lvs-i.sl 

sample  from,  data  concerning 24, 25;  178 

Persons  employed  in  making  tests,  list  of..       7-8 

Peshak,  P.  P.,  work  of ;<o 

Pettinger  and  Davis,  Cenl  ralia,  IIP.  coal  of, 

analyses  and  tests  of 82-8| 

sample  from,  data  concerning 20,21,82 

Piedmont    and   Georges   Creek   Coal  Com- 
pany,  coal   of,   analyses  and   tests 

of 131-133 

sample  from,  data  concerning 22,23, 131 

Pittsburg-Buffalo    Coal    Company,     Penn- 
sylvania, coal  of,  analyses  and  tests 

of ISMsG 

sample  from,  data  concerning 24,  25,  183 

Post,  P.  IP,  work  of 34 

Producer-gas  tests.  Brazil  coal 233 

California  lignite 53-54 

equipment  lor 30 

general  results  of 9 

Illinois  coal 50, 

59,62  65,68,72,73,78,81,84,86,87,90,93,91 

Indiana  coal 9fl 

101,102,104,107, 110, 111. 113,118 

Kansas  coal 1-0 

Kentucky  coal 122.  124.  125.  127.  128, 130 

Massachusetts  peat 134 

North  Dakota  lignite 130,137.139 

Ohio  coal 140,149.  152,  153,  155,  I5l 

Pennsylvania  coal 168! 

170, 173, 174, 177,  180, 181, 185| 
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^roducer-gas  tests,  persons  engaged  in 30 

report  on 36-37 

Virginia  coal 188, 192, 195, 198 

West  Virginia  coal 202, 

203, 205, 209, 214, 215, 220 

Wyoming  coal 226, 228, 229 

r'roducer-gas  tests  on  washed  coal 72, 96 

iuam,  J.  P.,  work  of 36 

Jueen  Creek,  Alaska,  coal  from,  analyses  of.      230 

Randall,  D.  T.,  work  of 34 

Ray,  W.  T.,  work  of 34 

heading  Iron  Company,  Pennsylvania,  coal 

of,  analyses  and  tests  of 181-183 

sample  from,  data  concerning 24,25, 181 

tied  Bird  mine,  Indiana,  coal  of,  analyses 

and  tests  of 111-114 

sample  from,  data  concerning 22, 23,  111 

Rio  Grande  do  Sul,  Brazil,  coal  from,  anal- 
yses and  tests  of 231-233 

sample  from,  data  concerning 26, 27, 231 

Elosedale,    Ind.,   coal   from,    analyses    and 

tests  of 115-116 

sample  from,  data  concerning 22, 23, 115 

Roy,  F.  V.,  work  of 36 

Rush  Run  No.  1  mine,  Rush  Run,  Ohio,  coal 

from,  analyses  and  tests  of 151-153 

sample  from,  data  concerning 24, 25, 151 

3.  W.  Little  Coal  Company,  Littles,  Ind., 

coal  of,  analyses  and  tests  of 105-108 

sample  from,  data  concerning 22, 23, 105 

3t.  Louis  and  Big  Muddy  Coal  Company, 
Illinois,  coal  of,  analyses  and  tests 

of 69-74 

sample  from,  data  concerning 20, 21, 69 

amples  of  coal,  collection  of 16-18 

designation  of 18 

list  of 18-28 

list  of  those  received  hut  not  yet  tested.        28 

method  of  procuring 16 

States  furnishing 16 

an  Francisco  and  San  Joaquin  Coal  Com- 
pany, lignite  of,  analyses  and  tests 

of 53-54 

sample  from,  data  concerning 20, 21, 53 

10  Jeronymo,  Brazil,  coal  from,  analyses 

and  tests  of 231-233 

sample  of,  data  concerning. 26, 27, 231 

mibituminous    coal,    occurrence    of;    in 

Alaska 229 

raee,    Ohio,   coal   from,    analyses   and 

tests  of 144-147 

sample  from,  data  concerning 24, 25,  144 

ermeier,  E .  E .,  work  of 30 

thern   Pacific  Company,  cinders  from, 

use  of 53, 54 

thwestern      Development      Company, 
Kansas,  coal  of,  analyses  and  tests 

of 119-120 

sample  from,  data  concerning 22,23, 119 

ingfield,   111.,   coal   from,   analyses   and 

tests  of 79-82 

sample  from,  data  concerning 20,21,79 

ton,  F.  M.,  work  of 30 

City,   Ind.,  coal  from,  analyses   and 

tests  of 97-99 

samples  from ,  data  concerning 22, 23, 97 


Staunton,  111.,  coal  from,  analyses  and  tests 

of 63-66 

sample'f rom ,  data  concerning 20, 21, 63 

Steaming  tests,  Brazil  coal 232 

equipment  for 33-34 

Illinois  coal 55,58,59,61,62, 

63, 64, 67,  70,  72, 75-78, 80, 81, 83, 86, 89, 90,  92, 93 

Indiana  coal 95, 98, 100, 101 ,  103, 

104, 106,107,109,110,112, 113,  115,116,117,118 
Kentucky  coal .  .  .   121, 122, 124, 126, 127,  129, 130 

Maryland  coal ' 132 

North  Dakota  lignite 138, 139 

Ohio  coal 140, 

141, 143, 145, 146, 148, 149, 151, 152, 
154,  155,  157, 158,  160,  161, 163, 164 

Pennsylvania  coal 167-169, 

170.  172,173,176,  179,180,184,185 

persons  engaged  in 34 

report  on 33-35 

Virginia  coal 187,  190,  191,  194, 195, 197, 198 

West  Virginia  coal 201, 

202, 204, 205. 207. 211,212, 213, 
214,216,217,218,219,222,223 

Wyoming  coal 225-228 

Steaming  tests  on  washed  coal .  . .  55, 63, 67, 70, 75, 
77,80,83,89,98,103,10!),  132.  140,  143,  145, 
148,154,163,169,  176,190,211,218,222,227 

Steel,  A.  A.,  work  of 40 

Stevens  Coal  Company,  Acme,  W .  Va.,  coal 

of,  analyses  and  tests  of 218-221 

samples  from,  data  concerning 20,27,218 

Stewart  jig.  modified  use  of.     See  Washing 

tests. 
Stilwell    Coal    Company.     Aladdin,     VVyo., 

coal  from,  analyses  and  tests  of.  227-229 

sample  from,  data  concerning 26,27,227 

Stowe,  L.  R.,  work  of 34 

Straight   Creek   Coal  and   Coke  .Company. 
Kentucky     coal    of,    analyses    and 

tests  of 120-123 

sample  from,  data  concerning 22,23,120 

Superior  Coal  Company,  Ohio,  coal  of,  anal- 
yses and  tests  of 140-142,142-144 

sample  from,  data  concerning. .  24, 25, 140, 142 
Terre  Haute,  Ind.,  coal  near,  analyses  and 

tests  of 108-111 

sample  from,  data  concerning 22,23,108 

Tesla  mine,  California,  lignite  from,  analy- 
ses and  tests  of 53-54 

sample  from,  data  concerning 20,21,53 

Texas  lignite,  briquetting  of 45 

Tests,  detailed  report  of 53-233 

Tests  made,  enumeration  of 8 

purposes  of 8 

reports  on,  arrangement  of 11 

results  of 8-10 

Testing  plant,  location  and  equipment  of. . .      5-7 

Teza,  Julien,  work  of 36 

Toensfeldt,  Kurt,  work  of 36 

Tokun  Creek,  Alaska,  coal  from,  analyses  of      230 
Toms  Creek,  Virginia,  coal  from,  analyses 

and  tests  of 193-196 

sample  from,  data  concerning 26, 27, 193 

Trout  Creek,  Alaska,  coal  from,  analyses  of.      230 
Tsadaka  Creek,  Alaska,  coal  from,  analyses 

&i 231 
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United  States  Coal  Company,  Ohio,  coal  of, 

analyses  and  tests  of 147-150 

sample  from,  data  concerning 24, 25, 147 

United  States  Reclamation  Service,  engi- 
neers of,  lignite  sent  by 22, 23, 130 

Upson  Coal  and   Mining  Company.    Ohio, 

coal  of ,  analyses  and  tests  of 159-102 

sample  from,  data  concerning 24,25, 159 

Virginia  coal,  analyses  and  tests  of 35,  186-199 

samples  of,  data  concerning 24, 

25, 20, 27, 186, 189, 193, 190 

gas  from,  analyses  of 188,  192,  195, 198,202 

Virginia  Iron,  Coal,  and  Coke  Company, 
Toms  Creek,  Virginia,  coal  of,  anal- 
yses and  tests  of 193-190 

sample  from,  data  concerning 2ti.  27,  193 

Von  Borries,  W.  J.,  work  of 10,23, 
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Resources,  (6)  Water-Supply  and  Irrigation  Papers,  (7)  Topographic  Atlas  of 
United  States — folios  and  separate  sheets  thereof,  (8)  Geologic  Atlas  of  the  United 
States — folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publi- 
cation; the  others  arc  distributed  free.  A  circular  giving  complete  lists  may  be  had 
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1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
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D.  C.,  from  whom  they  may  be  had  at  practically  cost. 
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i\  132.  The  disseminated  lead  ores  of  southeastern  Missouri,  by  Arthur  Winslow.    1896.    31  pp.     (Out 
of  stock.) 
Artesian-well  prospects  in  Atlantic  Coastal  Plain  region,  by  N.  H.  Darton.     1896.     228  pp.,  19 

pis. 
Geology  of  Castle  Mountain  mining  district,  Montana,  by  W.  H.  Weed  and  L.  V.  Pirsson.    1896. 
164  pp.,  17  pis. 

Bibliography  of  clays  and  the  ceramic  arts,  by  J.  C.  Branner.     1896.     114  pp. 
Reconnaissance  on  the  Rio  Grande  coal  fields  of  Texas,  by  T.  W.  Vaughan,  including  a  report 
on  igneous  rocks  from  the  San  Carlos  coal  field,  by  E.  C.  E.  Lord.     1900.     100  pp.,  11  pis.     (Out 
of  stock.) 
178.  El  Paso  tin  deposits,  by  W.  H.  Weed.    1901.     15  pp.,  1  pi. 
180.  Occurrence  and  distribution  of  corundum  in  United  States,  by  J.  H.  Pratt.     1901      98  pp.,  1 1  pis, 
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182.  A  report  on  the  economic  geology  of  the  Silverton  quadrangle,  Colorado,  by  F.  L.  Ransome, 
1901.    266  pp.,  16  pis.     (Out  of  stock  ) 
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